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E.1 INTRODUCTION

In this appendix, we provide a package of site-specific terrain descriptive and clutter measurement
background information for each Phase One measurement site. This information includes terrain photo-
graphs, a PPI clutter map showing the location of the repeat sector in the clutter map, a clutter amplitude
histogram of a repeat sector measurement, and a plot of repeat sector mean clutter strength versus
frequency for each Phase One site, as well as occasional additional information. This information is
provided site by site within groups of similar terrain classes in the same order that results are discussed
in Section 4 of this report. Thus, the information presented here may be readily kept in view as the
discussions in Section 4 proceed. An alternative would have been to include the site-specific information
of this appendix directly in Section 4. However, it was judged that to do so would overload Section 4
in that the volume of site-specific information would interfere too much with text continuity and assimi-
lation and overwhelm the more important general information that Section 4 aims for. On the other hand,
we believe it is necessary to include in this report some substantial sampling of site-specific information
to illustrate the textual discussions and to indicate the scope of our measurement program and of the site-
to-site variability of ground clutter. Thus, this relatively large volume of site-specific information is
included in this separate appendix, as a companion volume, easily referable as discussions proceed in
Section 4.

Table E- I is a guide showing the site-by-site sequence in which the information is presented in this
appendix. Table E-I also includes the waveforms of the clutter map and the one or more clutter histo-
grams shown for each site as a guide to readers who have interests in particular frequencies, polarizations,
or resolutions. The three-letter waveform designation in Table E-1 is in order of frequency (VHF, UHF,
L-. S-, or X-band), resolution (T = thin = 15 or 36 m, F = fat = 150 m), and polarization (V = vertical,
H = horizontal). The following sections provide brief overview remarks concerning the various kinds of
information presented here. The information is then presented in sequential figures following the text.

E.2 TERRAIN DISPLAYS

Terrain photos are provided in this appendix for almost every site. Where they are not provided here.
they are provided in the main body of this report. Many of these photos include views of the Phase One
measurement equipment on site and views of the terrain in the repeat sector. Also included are many
views from the top of the Phase One antenna tower looking in the direction of the repeat sector.

Other terrain displays available are as follows: (1) aerial photography at 1:50,000 scale or our new
CIR (Color Infra-Red) photography of repeat sectors at 1:10,000 scale, (2) terrain classification maps of
both iandform and land cover in repeat sectors, in 1 deg x 150 m cells, based on our new CIR aerial
photos; (3) three-dimensional views of the terrain surface at an oblique aspect generated from DMA
DTED (digital terrain elevatio, data); (4) terrain elevation profiles through the repeat sector, also based
on DTED: and (5) large-scale topographic maps at 1:25,000 or 1:50,000 scale. Except for maps. examples
of all of these kinds of terrain displays are provided in the main body of the report. In this appendix,
besides terrain photos, the only other terrain displays we provide are aerial photos for Altona II, Orion,
and Rosetown Hill.
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TABLE E-1
Guide to Site-by-Site Sets of Figures in Appendix E

PPI MAP SECTOR HISTOGRAM(S) FIG.
(waveform) DISPLAY (waveform) NO's.

URBAN
Strathcoia, Alta. SFH *VTH,LTH E.l-E.6
Lethbridge W., Alta. XTH -LTH,STV E.7-E.ll
Altona II, Man. XTH -LTH E.12-E.17
Picture Butte II, Alta. UFH -STV E.18-E.2l
Headingley, Man. LFH -STH E.22-E.26

MOUNTAINS
Plateau Mt., Alta. VTH -VTV E.27-E.30
Waterton, Alta. UTH *VTV E.31-E.35

FOREST/HIGH-RELIEF
(Terrain Slopes > 20)

a) High Depression Angle
Blue Knob, Penna. XFH -VFH E.36-E.39
Scranton, Penna. STH *VFH E.40-E.44

b) Low Depression Angle

Cold Lake, Alta. VFH -UTV E.45-E.48
Woking, Alta. STH *UTV E.49-E.53
Penhold II, Alta. SFH -UTV E.54-E.57
Peace River S.II, Alta. UTH+5 -UTV E.58-E.63

FOREST/LOW-RELIEF
(Terrain Slopes < 20)

a) High Depression Angle
Puskwaskau, Alta. LTH -VFH E. 4-E.67
Brazeau, Alta. UTH 0 VTH,LFH E.68-E.73

b) Intermediate Dep. Ang.
Gull Lake W., Man. See Sect. 2.2.2.1
Wainwright, Alta. XTH *SFV E.74-E.78
Turtle M1t., Man. XFH - XFH E.79-E.82
Katahdin Hill, Mass. LTfI - SFV E.83-E.85
Westlock, Alta. LTH - XFV E.86-E.89

c) Low Depression Angle
Sandridge, Man. XFH - XFH E.90-E.93
Dundurn, Sask. XFH - XFH E.94-E.97

Continued .
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TABLE E-1 (Continued)
Guide to Site-by-Site Sets of Figures in Appendix E

PPI MAP SECTOR HISTOGRAM(S) FIG.
(waveform) DISPLAY (waveform) NO's.

AGRICULTURAL/HIGH-RELIEF
(Terrain Slopes > 20)

Plateau Mt., Alta. VFH - LFH E.98-E.100
Polonia, Man. LFH - LFH E.101-E.104
Neepawa, Man. XFH * LFH E.105-E.109

AGRICULTURAL/LOW-RELIEF

a) Moderately Low-Relief
(10 < Terrain Slopes < 20)
Beulah, N.D. UTH - VTV E.I10-E.113
Magrath, Alta. XTH * UFV,LFH E.114-E.118
Beiseker, Alta. XTH - VTV,UTH, E.119-E.126

LFH, SFH
b) Very Low-Relief

(Terrain Slopes < 10)
Orion, Alta. LTH - LTH E.127-E.130
Wolseley, Sask. XTH - LTH E.131-E.134
Rosetown Hill, Sask. LTH * LTH E.135-E.140
Pakowki Lake, Alta. XTH - LTH,XTV E.141-E.144
Shilo, Man. XFH - LFH E.145-E.148
Corinne, Sask. XFH - LTH,SFV E.149-E.152

DESERT, MARSH, OR
GRASSLAND (Few Discretes)

a High Depression Angle
Booker Mt., Nev. XFH - UFV E.153-E.156
Vananda E., Mont. XTH * UFV E.157-E.161

b) Low Depression Angle
Knolls, Utah XTH - UFV E.162-E.165
Big Grass Marsh, Man. XTH * UFV,SFH E.166-E.171

FOUR REPEAT SECTORS
Wachusett Mt., Mass. UTH * SFH E.172-E.175
Cochrane, Alta. UTH - LTV E.176-E.179
Suffield, Alta. XTH - LFH E.180-E.183
Spruce Home, Sask. XTH - LFH,XTV E.184-E.188

Concluded.
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E.3 CLUTTER SPATIAL DISPLAYS

Our main display showing how clutter varies spatially is the PPI clutter map, which is a polar display
showing cells in which clutter strength exceeds a specified threshold. A PPI clutter map is provided in
this appendix for every site (except Gull Lake West, for which see Section 2.2.2.1), for a selected
maximum range (usually less than the maximum range to which clutter was recorded), for a selected
clutter strength threshold (not necessarily near the noise level), and for a selected set of radar measurement
parameters (viz., frequency, pulse length, and polarization). The clutter map is shown in red, and the
spatial boundary of the repeat sector in this map is shown as a black outline. The red clutter map is
generated from Phase One survey data, usually obtained in 90-deg sectors. These sectors are pieced
together on the computer to form the map. At some sites, not all sectors are available (e.g., Shilo,
Figure E-46). At other sites, sectors were recorded to different maximum ranges (e.g., Waterton,
Figure E-32). Occasionally sector boundaries or data gaps between sectors (e.g., Dundurn. data gap from
45 to 66 deg, Figure E-95) are visible in the red clutter maps. The gaps that occur within the area of the
repeat sector itself (e.g., Picture Butte I1 Figure E- 19) do not represent gaps in the repeat sector experiments
upon which this report is based. In the clutter maps, usually red indicates the existence of signal strength
above threshold, and white indicates signal strength below threshold: however, occasionally white means
above threshold, and red means below. The maps do not discriminate between clutter and noise, so cells
in which system noise level,* normalized to c°F4 space, exceeds threshold can also show as clutter. This
is usually of little consequence for the maps and thresholds shown; but, for example, see Altona II.
Figure E-15. However, in a few clutter maps, spurious rings of clutter (or partial rings in an individual
90-deg experiment) are indicated in the first few range gates around the origin (e.g., Westlock, Figure E-87:
Pakowki Lake, Figure E-141). This artifact results from high noise levels at close ranges sometimes
occurring when STC dynamic attenuation is used (see Appendix A).

Our other method for showing how clutter varies spatially is as an A-scope sector display, in which
mean clutter strength is shown as a function of range through the repeat sector, range gate by range gate.
averaged over a specified azimuth interval (usually, the full interval) of the repeat sector. An example of a
five-frequency sector display is provided in this appendix for most terrain categories (12 figures in total,
see Table E- 1). These sector displays are corrected for elevation gain variation on the vertical beam of the
antenna, range gate by range gate, using the DTED terrain elevation information along the center azimuth of
the repeat sector (recall that antenna boresight is always fixed to be locally horizontal at the Phase One setup
position). Where the correction is too great (i.e.. too far down on the beam) to be reliable, we delete indicating
clutter strength there. When this occurs, it is usually at X- or S-band (i.e., narrow vertical beams, see Table A-6)
for relatively high sites and close ranges. t

In the body of this report, for Suffield we show five X-band sector displays for five individual I -deg
beam positions in which no azimuth averaging occurs (see Figure 95). That is, these data show results
cell by cell in which the only averaging that occurs is over the 1024 pulses recorded at each cell position.

* The noise level depends upon the number of pulses coherently integrated in each cell. In our partially

integrated data base, from which these PPI clutter maps were generated, the number of pulses integrated
is < 32.

: But see also Figure E-33 (Waterton) for unusual situation where high mountains at farther ranges rise
above beam.
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We utilize these Suffield results as a probe to indicate the presence of a large discrete building on what
is otherwise prairie grassland terrain.

E.4 CLUTTER AMPLITUDE DISTRIBUTIONS

In the package of information provided for each site in this appendix, we include one or more
examples of histograms of measured clutter strengths over each site's repeat sector. These histograms are
discussed in Section 2.2.2.1 of this report. We would need to show 20 such histograms for each site's
repeat sector to cover our radar parameter matrix of available measurements. In addition, we typically
repeated each of our 20 measurements four times during the time on site. As a result, the totality of repeat
sector histograms upon which this report is based constitutes 4465 measured histograms, stored on three
magnetic tapes (see Section 6.1). A major purpose of our Phase One clutter measurement program was
to measure many such histograms. Thus, we take the opportunity here to show 52 examples of measured
clutter strength histograms from repeat sectors. These examples illustrate the large degree of variability
that exists among such histograms. This variability reflects the specific nature of the underlying terrain.
Our purpose is to reach beyond such specificity to general parametric trends occurring in these histograms.
However, the 52 histograms shown here may be regarded as fairly basic examples of what actually occurs
at the level of raw clutter strength. for those who would like to see examples from our measurements in
relatively unreduced form.

Elsewhere in our studies we have shown clutter amplitude statistics as cumulative distributions
rather than histograms. Cumulative distributions have the benefit that a number of them can be shown
on one set of axes, that percentile levels in the distribution can be read directly off the ordinate, and that
the closeness-of-fit to standard distributions such as Weibull or lognormal can be estimated by the degree
of linearity of the distribution when plotted against the corresponding nonlinear ordinate. Here, however.
we are not attempting to illustrate that clutter distributions are often Weibull-like or occasionally lognor-
mal-like (although Weibull and lognormal regression coefficients and goodness-of-fit quantities are provided
in the table of numbers above each histogram plot for the shadowed histogram including noise samples
in the fourth column of numbers and for the shadowless histogram excluding noise samples in the fifth
column of numbers). Rather, we choose to concentrate on histograms in the belief that a histogram is a
more intuitively meaningful plot and that showing many different histograms together constitutes a useful
catalog illustrating how these histograms vary with important parameters characterizing the radar, the
geometry, and the terrain. We do have cumulative distribution plots available for all of our histograms
both on Weibull and lognormal scales (they are part of our standard clutter patch plot package), but we
do not include them in this appendix. We do show several examples of cumulative distributions in the
main body of this report (see Figures 57, 58, and 75).

In the histogram plots of clutter amplitude statistics in this appendix, the abscissa, marked "'reflectivity
(dB)." is more specifically o'F 4 in units of m2/m 2. converted to decibels. The total number of samples
in the histogram, shown just above and to the right of the histogram box, is the number of range/azimuth
resolution cells in the repeat sector times the number of pulse groups per cell from our partially integrated
data base (in most of our repeat sector experiments, the total number of pulses per cell is 1024. and the
number of integrated pulses within a pulse group in our partially integrated data is < 32. see Appendix A).
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In the plotted histograms, noise contamination is shown as black. More specifically, in each I -dB F4

bin, noise samples are first accumulated as black, above which the valid clutter samples are binned as
white, with the sum of the two comprising the total number of samples in the bin. In addition, bins with
15 percent or more noise samples are doubly underlined; bins containing one or more saturated samples
are triply underlined. The noise level in each range gate is determined on the basis of the measured data
by means of an algorithm based on 128-point FIT processing in which Doppler cells well removed from
the near-zero-Doppler ground clutter regime and which pass criteria for proper Rayleigh-like noise be-
havior are combined to establish a system noise level in that gate (see Appendix A). Usually, the black
noise samples accumulate in the histogram as a well-behaved, roughly bell-shaped distribution; where
they do not so accumulate, but instead show a complicated or multimoded distribution (e.g., Cochrane.
Figure E- 178), is often indicative of data collected with STC attenuation.

The numbers that are in the table at the top of each histogram will now be defined. The second line
in the table is terrain classification information [see Section 2.3; also, TC = tree cover,* DA = depression
angle (deg), DAC = depression angle correction (dB)I. Below that, in the first three columns of numbers
on the left, the first four numbers in each column are the moments of the distribution, i.e., mean, standard
deviation, and coefficients of skewness (COS) and kurtosis (COK, see Appendix C). The following two
numbers in each column are derivative quantities depending on the moments. The moments are shown
computed three ways in the first three columns, as shadowed upper bounds in the first column (black
noise samples get the measured noise-level values), shadowed lower bounds in the second column (black
noise samples get zero power values), and shadowless in the third column (black noise samples are left
out of the computation). The next two columns of numbers show regression and goodness-of-fit coef-
ficients to Weibull and lognormal distributions. The last column of numbers on the right shows the
maximum and minimum values of clutter strength in the histogram [SIG(MAX) and SIG(MIN)]. as well
as the maximum and minimum values of saturated samples [SAT(MAX) and SAT(MIN)] and noise
samples [NOI(MAX) and NOI(MIN)] in the histogram (default = 999). Below that are percentile levels
in the histogram, 50 (or median), 70, 90, and 99. first in the shadowed histogram including noise samples
and second in the shadowless histogram excluding noise samples. Almost all of the clutter strength
attributes, including moments and percentiles, in the table above each histogram plot are based on
computations in which clutter strengths are in linear units of m2/m2, but each attribute after computation
is subsequently convened to decibels (see Appendix C). Exceptions to this are the bottom four numbers
in the first and third columns of numbers, which are the first four moments of the shadowed and
shadowless distributions, respectively, when each individual sample of clutter strength is kept in decibels
units throughout the computations of moments; such nonlinear (i.e., logarithmic) adjunct information is
occasionally useful when treating the distributions as lognormal.

The most important attribute of each histogram shown in this appendix is the shadowed upper bound
mean strength in the histogram. shown as the topmost number in the far left column of numbers and
indicated in the plot as a vcrtical dashed line. Although many of our histograms appear to show a large
number of black noise samples, their effect on mean strength is usually beyond the second decimal place.

* TC = 0. 8. 1. 2, 3, 4. 5 corresponds to the percent of tree cover = 0, 1 to 3. 4 to 10. I to 30. 31 to

50, >50. unknown, respectively.

E-6



The true mean lies between our upper bound approximation to the mean, i.e., top number in the first or
far left column of numbers, and our lower bound approximation to the mean, i.e.. top number in the
second column of numbers. These bounds are usually identical to two decimal places, not only for the
mean but for the other moments as well. Most of our clutter computations in this report (see Appendices
C and D) were made on the basis of 128-pulse integration, not the < 32-pulse integration for which it is
convenient to show plotted histograms from our repeat sector clutter patch tapes in this appendix: the
additional integration usually resulted in considerably fewer noise samples. We largely disregard the
shadowless mean strength (top number in the third column of numbers) of the distribution excluding
noise samples in this report because it is dependent on radar sensitivity. A radar of theoretically infinite
sensitivity would give a single value of mean strength somewhere between our shadowed upper and lower
bounds. However, the shadowless mean may be used to compute the total percent of noise samples in
the histogram (otherwise not shown in the histogram plots here) as: shadowless mean in decibels minus
lower bound mean in decibels is equal to 10 loglo (N/N,), where N is the total number of samples in the
histogram, N, is the number of samples above radar noise level, so the percent of noise samples in the
histogram is 100 (N-N,)/N (see Appendix C).

We have shown that the mean strength in the shadowed histogram including noise samples, plotted
as a vertical dashed line, is not dependent or degraded by the black noise contamination in the histogram.
The 50-. 70-. 90-, and 99-percentile levels in the shadowed distribution including noise samples are also
shown plotted in the histogram as vertical dotted lines proceeding, respectively, left to right. To the extent
that these dotted percentile levels in the shadowed distribution occur to the right of the black noise
contamination, they also are unaffected by the noise because they only indicate the relative number of
samples above or below their level. If noise does exist at or to the right of a percentile level, then that
percentile level constitutes an upper bound to the true percentile level in the histogram that would be
measured by a radar of infinite sensitivity. Percentile levels in the shadowless distribution excluding noise
samples are very dependent on the amount of noise contamination and are not indicated in the histogram.

E.5 MEAN CLUTTER STRENGTH VERSUS FREQUENCY

We include in this appendix a plot of mean clutter strength versus frequency as measured by Phase
One at each measurement site. The mean strengths shown in these plots are applicable for one selected
spatial macroregion or patch at each site. our so-called repeat sector patch. The boundaries of the repeat
sector patch at each site are shown in the clutter map included in the information presented for each site
in this appendix. For each site, the plot of mean strength versus frequency typically includes 20 different
data points, one for each combination of radar parameters across our 20-element radar parameter matrix
(i.e.. five frequencies, two polarizations, two resolutions). Each of these 20 data points comes from its
own histogram of repeat sector measured clutter strengths, one or more examples of which are included
for each site. Thus. each data point plotted in our plots of mean clutter strength versus frequency comes
from a well-calibrated, repeatable measurement (i.e., each measurement is centrally selected from four or
more repetitions). unaffected by sensitivity limitations or radar noise contamination (i.e., tight upper and
lower bounds to mean strength, usually identical to two decimal places).
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As these plots of mean clutter strength versus frequency in this appendix are perused, it is usually
observed that the manner in which mean strength varies with frequency is relatively complex and quite
specific to each site. Depending on which site we are at. we may observe mean clutter strength to
decrease strongly with increasing frequency (e.g., Waterton, Figure E-35), to increase strongly with
increasing frequency (e.g., Corinne, Figure E-152), or to show very little variation at all with changes in
frequency (e.g., Wainwright, Figure E-78). The major purpose of this report is to attempt to make some
general sense of these highly site-specific variations. The variation of mean clutter strength versus fre-
quency for the repeat sector at each Phase One measurement site, as plotted here, is discussed and
interpreted in Section 4 in this report. Also embedded in these plots of mean strength versus frequency
are variations with polarization and pulse length. As with frequency. these variations with polarization
and pulse length are complex, highly site-specific, and difficult to generalize or easily comprehend. We
also at least bring some statistical order to variations with polarization and pulse length in the main body
of this report. It is clear from these plots of multifrequency mean strength that clutter measurements at
any one site or frequency are insufficient to fully understand ground clutter, and one value of having
many plots is to indicate how variable ground clutter is and why its proper characterization has required
a major multisite measurement exercise.

The mean strengths plotted in the figures of mean strength versus frequency in this appendix are
identical to those tabulated in Tables D-2 through D-6 in Appendix D. Almost all of these results are

based on 128-point coherent integration in our pulse-by-pulse data; whereas, the example histograms in
this appendix are based on :< 32-point coherent integration in our partially integrated data. Thus. there
may be occasional minor differences between the histogram value of mean strength and the corresponding
value plotted in the multifrequency mean strength figure, although these differences are usually << I dB.

Occasionally. there are missing data points in the mean strength versus frequency figures in this appendix.
Comments in the captions of the figures provide some information on missing data and other caveats.
More information on missing data is provided in Tables D-2 through D-6 and in Table A-25. which
indicate how individual sites fit chronologically into sequences of sites with particular hardware prob-
lems. In these plots of mean strength versus frequency. sites that were revisited to establish seasonal
variations (see Table D- I) show mean strengths for each visit, in which visit number is indicated by

numerical superscript.
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Figure E-4. Clutter strength histogram for Strathcona repeat sector. VHF. 36-m pulse. horizontal polarization.

E-14



21TE - STRATHCONA ROF * ALTH|O.RDF;l

LC * II 2 51 LF - 3 2 TC 0 DA IO0 DAC - 0.66 PN * R99 DATE * 13-SEP-

SMDWUB SHOWLS SHOLSS SHOW SHDLSS
MEAN -13.55 -13 55 -12.63 WEIBO 0 735E.00 0 

7
30E 00 SIG MAX 13

SD -3.29 -3.29 -2.93 W EI8I 0 252E-01 0 275E-01 NOI MAX -33

COS 13 90 13.90 13.54 WEIR2 0 993E 00 0 988E 0 SATIMAX 999

COK 28.8 1 28.B] 28.0 WEISS 0 1 60E-OI 0 330E-01 SIGIMINI -71

SPOL -999.00 -999.00 -999.00 LOGOO 0 17 6E.01 0 173E 01 NO 1 IN -80

SPOR 10.65 10 65 10.32 LOGBI 0 538E-01 0 567E-0I SAT(MIN 999

DBME -31 .31 -28.45 LOGR2 0 999E.00 0 999E.00 50 -32.0 -30.0

OB50 It 84 10 34 LOGSS 0 939E-02 0 7 1E-02 70 -26.0 -24.0

DBCO5 0,34 0.64 90 -15.0 -14.0

D8COK 3 01 3 0e 99 -2.0 -1.0

21547 SAMPLES

0 .0

z

0.0 __________ _

-90 -80. -70. -60. -50. -40. -30 -20. 1. 0. 1. 20.
REFLECTIVITY 1081

.AI071,R99

Figure E-5. Clutter strength histogram for Strathcona repeat sector. L-band. 15-m pulse, horizontal polarization.
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Figure E-6. Mean clutter strength versus frequency at Strathcona. For the Strathcona repeat sector, depression
angle = 1.5 deg. landform = 3-2. land cover = 11-12-51, range = I to 10 km, azimuth = 62 to 82 deg. Comment:
Hardware problems precluded useful data collection at both X- and S-bands.
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Figure E-9. Clutter strength histogram for Lethbridge West repeat sector. L-band. 15-m pulse. horizontal polariza-
tion. RF preamplifier bypassed to avoid excessive saturation. Three tower sections.
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Figure E- 10. Clutter strength histogram for Lethbridge West repeat sector. S-band. 15-rn pulse. vertical polariza-
tion. RF preamplifier bypassed to avoid excessive saturation. Three tower sections.
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Figure E-1 1. Mean clutter strength versus frequency at Lethhridge West. For the Lethbridge West repeat sector.

depression angle = 0.3 deg, landform = 3-8. land cover = 11-12-21, range = 6 to 11.9 km, azimuth = 92 to 102 deg.

Comments: (1) VHF data limited to vertical polarization because of stuck polarization switch. (2) Interference may

have slightly affected VHF data shown.
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Figure E-16. Clutter strength histogram for Altona II repeat sector. L-band. 15-m pulse, horizontal polarization.
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Figure E-17. Mean clutter strength versus frequency at Altona 11. For the Altona 11 repeat sector, depression

angle = 0.2 deg. landform = 1, land cover = 21-11-14. range = 2.5 to 8.4 km. a:imuth = 262 to 272 deg. Comment:
UHF data may have been affected by interference from nearby Perimeter Acquisition Radar.
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Figure E-21. Mean clutter strength versus frequency at Picture Butte Ii. For the Picture Butte II repeat sector,
depression angle = 0.1 deg, landform = 3-8, land cover = 11-12, range = 22 to 27.9 km, azimuth = 172 to 182 deg.
Comment: X-band transmitter inoperable at this site.
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Figure E-25. Clutter strength histogram for HeadingleY repeat sector. S-hand. 15-rn pulse. horizontal polarization.
No attenuation. RF preamplifier on.
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Figure E-26. Mean clutter strength versus frequency at Headingley. For the Headingley repeat sector, depression

angle = 0.04 deg, landform = 1, land cover = 11-12-41, range = 14 to 19.9 km, azimuth = 82 to 92 deg. Comments:

(1) At VIHF. only repeat sector experiment is low resolution/horizontal polarization because of severe weather and

hardware problems. (2) At S-band, only vertical polarization data collected for same reasons.
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Fig'ure E-28'& PPI ('lut(r rnap and repeal V((ot(b (hiat Plateau Montain. Repeat .secli I.% outlini'd in black.
Mauniint rainge = 2(0 Ant. V1fF. 36 rn pulse, /uwri:ontal polariration, cellM with ofF4 >! -40) dB are wihite.
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OITE - PLATEAU MT ROF - RVTVOI.ROF;

LC - 42 70 0 LF - 8 0 TC * 4 DA I .19 0AC " 0.0 PN - R99 DATE - 22-JUN-

SHDWUB SHOWLS SHOLSS SHOW SHOLSS

MEAN -6 29 -6.29 -6.23 WEIO 0 476 E00 0 479 E00 SIG MAX 

SO -2 72 -2.72 -2.70 WElel 0 362E-01 0 372E-01 N0I1 M(AX1 -44

COs 4 91 4.91 4.87 WEIR2 0 981 E 00 0 978 E 00 SATIMAX 999

COK I 109 1 .09 11.03 WEISS 0 138E-00 0 167E.00 SIG(MIN -61

SPOL -999 00 -999 o00 -999.00 LOGBO 0 107 E 01 0 107E-01 N01 (MINI -62

SPOR 5 15 . 5.12 LOG8I 0 555E-01 0 564E-01 SATIMINI 999

DOME -18 .6 -18.24 LOGR2 0 973E 00 0 974 E 00 50 -(9.0 -19.0

0SD 1(2 82 12.37 LOGSS 0 455E-00 0.449 E00 70 -(0.0 -(0.0

OBCOS -0.15 -0.05 90 -1.0 -1.0

0OCOK 2.39 2.21 99 4.0 4.0

6080 SAMPLES

[4

Z

15.

j.

z

0.

-90 . - 0 . o70. -60 . -50. -40. -30. -20. -I . 0. 10 .

REFLECTIVITY (081

60201 R99.

Figure E-29. Clutter strength histogram for Plateau Mountain (b) repeat sector. VHF. 36-m pulse. vertical polarization.
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Figure E-30. Mean clutter strength versus frequency at Plateau Mountain (b). For the Plateau Mountain (b) repeat
sector, depression angle = 1.2 deg, landform = 8. land cover = 42-7, range = 11 to 16.7 km, a:imuth = 255 to 265 deg.

Comment: X-band transmitter failed. no data collected.

E-54



1 h s -0111'fI ( t t(I tC1 011 ((l t quq1mil nII v itc (l/ i I ct wif ~f/I IwoU FCC( i'fU fol 'ino 7-4m i ing.~

E-55



F,iure E-32 PPI clutter map and repeal seclor at Wvaterton. Repeat sector is outlined in black. Ma.xiirr
rangle' = 2(0 km. t/F. 36-mn pulse. horiw-ntal polari--aton: cells wiithi &F 4  > *4(B are white
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Figure E-33. Mean clutter strength versus range at Waterton. Repeat sector data. Vertical polarization. 15136-m
pulse length. Data shown range gate byv range gate, averaged in azimuth over 10 deg.

E-59



01 TE .WATERTON ROF RVTVO I. AD~l
LC - 42 70 41 LF - 7 TC. - DA. -1 .78 DAC - 0.0a PN.-R99 DATE - 12-JUN-

13 SHODWU8 SHOWLB SHOLSS SHOW SHOLSS
MEAN -2. 11 -2 . 9 -2 .90 MEISO 0 . 316 E -00 0 .315 E -0 0 SlIM A) X0
so -0 .9% -0 .814 -0 .84 MEIBI 0. 67 7 E-0 1 0 . 6 0E -0 1 Not MA 1A -25
Cos 5.65 5 .66 5.55 WE A20 9 E-00 0. 9 9 5 E.00 SAT1IM A X 999
COIC 13 .95 1 3 .85 1 3 .94 WE ISS 0.3 3 9E -0 1 0.-35 8E -0 1 SIG I MAI -4 1
SPOL -999. 00 -999. 00 -999. 00 LOGOO 0.899E-00 0 .99SE-00 NoIIMI1 dI -44
SPOR 4 .17 4 . 17 4 . 17 LOOI 0 10 9E -0 0 0 .1 0 9E -00 SAT M 1NI 999
DOME -7. 70 -7.63 LOGRE 0 .soIE -0O 0. 991E.00 50 -7.0 -7A
0USD 7 .42 7 .28 LOOSS 0.33GE-00 0 .3 3 2E -00 70 -3.0 -3 L
DU1COS -0.63 -0.49 90 1.0 1.0
DUCOK .1 3.53 99 6.0 6.0

830'. SAMPLES

0.0 -60. -70 . -80 . -90a -40. -30 . -20. -310.0. 10U

REFLECTIVITY (081

#0641.0199.

Figure E-34. Clutter strength histogram for Wa terton repeat sector. VHF, 36-m pulse, vertical polarization.
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Figure E-35. Mean clutter strength versus frequency at Waterton. For the Waterton repeat sector, depression
angle = -1.8 deg, landform = 8-7, land cover = 42-7-41. range = 9 to 14.9 km, azimuth = 175 to 185 deg.
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Fig~ure E-36. Phase One (it Blue Knob.
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Figure E-37. PP! c'lt map andt repealt sec'tor atI Bhte Knob. Repeat sector is outlined in black . Ala.iint
ralnge = 4S.4 ki.- X-hantd, 150-ni pulse,, hotiLontal po lariation. cells with ol F4 >_ -40 (IB are red
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0ITE - BLUE KNOB ROF " RVFH04.ROF I

LC " 21 43 I| LF - 4 0 TC " I OA I .55 DAC " 0.0 PN - R99 DATE 1I5-SEP-

34 SHOWUS SHOWLS SHOLSS SHOW SHOLSS

MEAN -10.83 -10.83 -10.83 WEI0 0 .724E.00 0.72 4E*00 SIGI MAX 0

SO -8.33 -8.33 -8.33 WE1i1 0 .526E-0 0.526E-01 NOI MAX 999

COS 6.00 6.00 6.00 WEIR2 0 .988E 00 0.98SE*00 SAT MAX 999

COK 13.5 13.52 13.52 WEISS 0 .886E-01 0.886E-01 91G MIN I-54

SPOL -999.00 -999.00 -999.00 LOGBO 0. 14SE.0| 0. 1I48E 01 NOI MIN -999

SPOR 4.4 444 4.44 LOGOI 0 .803E-01 0.803E-01 SAT MIN 999

DOME -17.54 -17.5 LOGR2 0 .95 E 00 0.958E00 50 -15.0 -15.0

0850 9.61 9.61 LOGSS 0. 769E 00 0.769 E 00 70 -10.0 -10.0

0OCOS -0.56 -0.56 90 -7.0 -7.0

0OCOK 2.58 2.58 99 0.0 0.0

2496 SAMPLES

15.0

z

0 .. 0

-90. -60. -70. -60. -50. -40. -30 - 0. -10. 0. 10
REFLECTIVITY '09)

,0076].R99.

Figure E-38. Clutter strength histogram for Blue Knob repeat sector. VHF, 150-m pulse, hori:ontal polari:ation.

E-67



76260-37

0
RANGE POL.

RES.W(n

150 H .
150 V 0

15/36 H +
-1 -x15/36 V X

400

U

0 2 ++6x
U. 2 4

0
Z
4 0w

+

-30

-40

VHF UHF L- S- X-BAND

FREQUENCY (MHz)

Figure E-39. Mean clutter strength versus frequency at Blue Knob. For the Blue Knob repeat sector, depression
angle =1.6 deg, landform = 4, land cover 2143-11, range =16 to 21.9 km. azimuth = 80 to 100 deg.
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+ iTE • SCRANTON RDF - IRVFHO4.ROD ;I

LC .43 12 11 L F 7 4 TC - 4 DA A 0.93 DAC - 0.0 PN - R99 DATE -
0
-SEP-

SHDWUB SHOWLB SHOLSS SHOW SHOLSS

MEAN -10.38 -10.38 -10 .34 WE180 0. 6 6E-00 0.690E.00 SIDG MAX 3

So -5.89 -5.89 -588 EIBI 0. 490E-01 0.49SE-01 NOI MA0 -X6

COS 7.32 7 32 7 30 E IR2 0. 986E.00 0.986E 00 SATI MAX 999

COK 15,52 15.52 15 .47 WE SS 0.I I 9E.00 a a7 E00 51 71M N -47

SPOL -999.00 -999.00 -999 00 LOGBO 0 1 47E*01 0.1 48E*0 NOI MIN -79

SPOR 5.81 5.71 5 79 LOGBI 0 77SE-01 0.786E-01 SATIMINI 999

DOEP -18.99 -18 24 LOGR2 0 98SE-00 0 988E 0 50 -17.0 -17.0

OBSD I0.04 9 4 4 LOD5S 0 273E.00 0.261E 00 70 -74.0 -14.0

OBCOS -0.76 -0.49 90 -7.0 -7.0

OBCK 4.09 3.16 99 2.0 2.0

5080 SAMPLES

795.0. ......... . . -- ,", .

a 0 0r

-80 -70 -60. -50 . -40 -30. 20 . 7 0 0
R E FLE C TI V IT YI D 8

,SCRANTON

Figure E-43. Clutter strength histogram for Scranton repeat sector. VHF, 150-rn pulse, horizontal polarization.
Slow scan. 0.125 degls, experiment iype 3. see Appendix C.
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Figure E-44. Mean clutter strength versus frequency at Scranton. For the Scranton repeat sector, depression

angle = 1.0 deg. landform = 7-4-3. land cover = 43-12-11. range = 8 to 13.9 km, azimuth = 300 to 320 deg.
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OITE - COLD LAKE RDF - RUTVOS.ROF;LC -43 21 0 LF - 3 7 TC - 4 DA 0.19 DAC - 0.04 PN - r99 DATE - 06-DEC-
82 SHOWUB SHOWL8 SHDLSS SHOW SHDLSS

MEAN -15.8 -15 88 -15 84 WEIBO 0.831E.00 0.88 7E 00 SIG(MAXI -2
SD -I1 72 - i. 72 -11 70 WEIBI 0.356E-0l 0 .36 E-01 NO!IMAX4 -56
COS 6 .30 6 .30 6. 28 WEIR2 0.983E.00 0. 9 2E*00 SAT MAX 999
COK 14 .01 14 .01 13 .97 WEISS 0. 141E 00 0 158E 00 SIGIMIN -62SPOL -999 .00 -999 .00 -999 .00 LOGSO 0.16GE.01 0. 166E 01 NOI MINI 79
SPOR 5 .57 5. 57 5 .56 LOGB 0.560E-01 0 .564E-01 SATIMIN) 999
OBME -29 .07 -28 81 LOGM 0.974E-00 0 .975E 00 50 -29.0 -P9.0SO 13 .17 12 87 LOGSS 0 .545E 00 0 538 E 00 70 -2t O -2 1 .0
D COS -0. 15 -0 07 

90 -I1.0 -I1.0DBCOK 2. 4 2.29 99 -4.0 -4.0

11392 SAMPLES
15.0 .. ... .... 

.....

2

0. 0

-90. -80 . 7-0 . 60 . 50 . 4 0 . 30 -ao0 -10 . 1
REFLECTIVITY '084

,$0471 R99,

Figure E-47. Clutter strength histogram for Cold Lake repeat sector. UHF, 36-mn pulse. v'ertic-al polarization.
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Figure E-48. Mean clutter strength versus frequency at C-ld Lake. For the Cold Lake repeat sector, depression
angle = 0.2 deg, landform = 3-7, land cover = 43-21, range = 5 to 10.9 km, azimuth = 120 to 130 deg. Comment:
hardware problems precluded useful data collection at S-band.
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Figure E-49. Phase One tit W oking. Equipment ont site
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IITE WOKING ROF RUTVOS.ROF:

LC - 3 0 0 LF -2 7 TC - 4 DA 0,19 DAC - 0.04 PN - R99 DATE 1 0-NOV-

S DHOWU8 SIHOL8 SHOLSS SHOW SHOLSS

MEAN -16 27 -16 27 -. 6 26 WEISo 0. 105E-01 0. 104E*01 SIG(MAX "

So -12 04 -12 04 -12 04 WE1BI 0.548E-01 0.545E-01 NO IfMAX1 -53

COS a 37 8 37 8 .36 WEIR2 0.990E-00 0.989E.00 SAT(MAX) 999

COK 18 09 . 09 18 .07 WEISS 0.846E-01 0.783E-0I 1 SIGIMIN) -54

SPOL -999 00 -999 .00 -999 .00 LOG8O 0.209E 0 1 0.210E.01 NOIIMIN) -68

SPOR 5 62 5 62 5 61 LOGBI 0.S87E-01 0.897E-01 SATtMIN) 999

DOME -23. 10 -22 .98 LOGR2 0.995 E 00 0.995E.0a 50 -22.0 -22.0

08 0 a 74 8 51 LOGSS 0.1I OE 00 0.906E-01 70 -1 .0 -18.0

DOCCS -0.54 -0.38 90 -13.0 -13.0

D3COK 3.66 3.07 99 -5.0 -5.0

15.0 

31360 SAMPLES

a0

... 0 .......... , .. ........fW

-90. -80. -70 . -80. -50. -40 . - 30. -20. -10. 0. 1 0
REFLECTIVITY (09)

'605. 1 99

Figure E-52. Clutter strength histogram for Woking repeat sector. UHF, 36-rn pulse, vertical polarization.
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Figure E-53. Mean clutter strength versus frequency at Woking. For the Woking repeat sector, depression
angle = 0.2 deg, landform = 2-7, land cover = 43. range =4 to 9.9 km. azimuth = 118 to 136 deg.
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OITE - PENHOLO 11 RDF - RUTV0S.ROF;I

LC - 21 41 11 LF - 4 2 TC 2 OA 0.08 DAC - 0.03 PN - R99 DATE 14 -0CT-

,8 SHOWUB SHOWL9 SHDLSS SHOW SHDLSS

MEAN -13.91 -13 91 -13.59 WE 10 0.723 E 00 0.742 E 00 SIG MAX1 5

So -7.71 -7 71 -7.55 WEIB1 0.300E-01 0.329E-01 N0 1 MAXI -45

CoS 9.70 9 70 9. 55 WE IR 0.995E*0 0 O.987E 00 SATfMAX1 999

COx 20.84 20. 84 20 .53 WEISS 0.365E-oi 0. 119E-00 SIG(MINI -73

SPOL -999.00 -999 .00 -999 .00 LOGO8 0. 160 E 01 0. 160E-01 NO (MIN -84

SPOR 7.1 7 .1 7 .00 LOGBI 0.523E-0i 0.55E-O01 SAT MIN 999

DOME -29.91 -20 05 LOGR2 0.987 E 00 0.991 E 00 90 -30.0 -a8.0

DSO 13.90 12 .57 LOOSS 0.297 E 00 0.224EC00 70 -22.0 -21 .0

OBCOS -0.0 0. 16 90 -I1.0 -II.0

D0COK 2.40 2.25 99 -1.0 -1.0

48160 SAMPLES

0 0

-90 -60 . -70 . -60 . -50. -NO . - 30. -20 . -10 . 0 . 10.
REFLECTIVITY (08)

$09 1 99.

Figure E-56. Clutter strength histogram for Penhold 11 repeat sector. UHF. 36-rn pulse. vertical polarization.
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Figure E-57. Mean clutter strength versus frequency at Penhold 11. For the Penhold 11 repeat sector, depression

angle = 0.1 deg, landform = 4-2. land cover = 21-41-11, range = 15 to 24 km, azimuth = 54 to 74 deg. Comment:
hardware problems precluded useful data collection at both X- and S-bands.
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OITE - PEACE RIVER 5TH 11 ROF RUTVO5.MOF. I

L C - 2 4 1 0 L F -2 7 T C * 2 0DA -0.1 - D AC - 0.-00 PHN-R99 DA TE - I80OCT-

e3 SHWU SHOWLB SHODLSS SHOW SHOLSS

M E AN -15.62 -15.62 -15.62 W EI8O 0 92SE -00 9 2 9E 0 0 SI G iMA X -

soI0 4 1.'' 1 . 1 1.44 WE18I 04 6 2E -0I1 0 ..62E 0 1 NO I t M A X -56

Cos 7 05 7.05 7.05 WE 1 2 a.984E -00 o.984E 0 0 SA T CMAX 1 99

Coxl 1 5.3 1 5.34 1 5 .3' WE ISS 0 . I 38E -00 0. 1 38E 00 S IrI M tN -55

SPOL -999 .00 -999 .00 -999.-00 LOGBO 0- . I7E-C 0. o I7E-0 1 NO I M I N -58

SPOR 5 .58 5 .58 5 .58 LO0G 8I 0 .7 4 4E -01 0 .- 744E -0I1 SA TM IN 1 999

OBME -24 .69 -24 .68 LOGR2 0 . 9 92E -0 0o. 992E -0 0 50 -24.-0 - 24.-0

OBSD 1 0 .05 10 .04 L0G S S 0 . 1 6 4E -00 0 . 1 6 4E -00 70 - 1 9.0 19 .0a

DOCOS -0.17 -0.17 90 -11.0 -11-0

n8COIC 2.64 2.62 99 -5.0 -5.0

12608 SAMPLES

flr

-90. -8 + - 0 6 - -50. 40. 30. 20. - 0 0. 10.

REFLECTIVITY 1081

f 0 9 1 R P9 9

Figure F-62. Clutter strength histogrampfr Peace River South 11 repeal sector. UHF, 36-mn pulse, vertical polari--arion.
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Figure E-63. Mean clutter strength i ersus fPequency at Peace River South 11. For the Peace River South 11 repeat

sector, depression angle = -0.1 deg, landform = 2-7, land cover = 21-41, range = 12 to 17.9 km, azimuth = 348 to
358 deg.
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+ 2IT E - PUSKWASKAU RDF - RVFH24-AOF; I

LC *.43 0 0 LF -2 0 TC - 4 DA - 2. 09 oAC - 0.-0 PN -R99 DATE - 098- 0C T

03 SHOWUB SI4DWLS SHDLSS SHOW SMOLSS

MEAN -715.72 -715.12 -1 5.12 WE1BO 944NE0 0.844EO 0 S I G fMA X 0

so -9.72 -9.'2 -9.12 WEI181 05E -07 1o 405E-0 1 NO 1MAXI 999

Cos 9.06 a.05 a.06 WE I R 20 O9 1 E 0 0 o9 01E 00 S A TMAXI 999

COK 1 6.73 16.73 16.73 WE ISS 0. 1 2 2E.0 0.oI 72E 00 SIG M INI -56

SPOIL -999.0 0 -999.00 -999.00 L0090 0. 182E 0I1 0.192 E.-0 1 N0! (MI N -999

SPOR 6.50 6.50 6.50 LO0GOBI 07 OlE -01 0 7 0 7E-0 SATIIN) 999

DOME -2.91 -2l4 91 LOOMS 0.986E-00 0.98SE 00 50 -25.0 -25.0

D16SD q.@9 9.90 LOOSS 0 270E 00 0 270E 00 10 -19.0 -719.0

DOCOS - 674E 02 8 74E -02 s0 -12.0 -72.0

BCK 262.899 -2.0 -2.0

79.0

1240 SAMPLES

- 4

a F

a 0 nf
-90. -80. -70 -60. -0. -O. -30. -20. 1 -0. 0. 10.
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Figure E-66. Clutter strength histogram Prr Puskwaskau repeal sector. VHF. 150-rn pulse. horizontal polarization.
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Figure E-67. Mean clutter strength versus frequency at Puskwaskau. For the Puskwaskau repeat sector, depression
angle = 2.1 deg. landform =2. land cover = 43. range = I to 6.9 km. azimuth = 230 to 240 deg. Comments: (1) VHF
interference precluded high resolution data. (2) X-band transmitter inoperable at this site.
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Figure E-70. Mean clutter strength versus range at Brazeau. Repeat sector data. Vertical polarization. 15136-m
pulse length. Data shown range gate hv range gate, averaged over 10 deg.
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OITE - SRAZEAU ROF - RVTH02.R0F;i

LC 4Z 62 41 LF - 3 0 TC - 4 DA I .20 DAC - 0.0 PN - R99 DATE - 10.A
P R

-

83 SHOWUB SHOWL8 SHOLSS SHOW SHOLSS

MEAN -II.55 -I .55 -33.54 hEISO 0 .773E 00 0.775E 00 SIGIMAXI -I

so -3. 97 -8 97 -8.97 WEIS1 0 .531E-0 0.533E-01 NOITMAX -52

COS 4.89 4 .9 4.9 W bIR2 0 .994E-00 0.993E-00 SATIMAX1 999

COK 33.54 II .5. 11.53 dEISS 0 .412E-O 0.42 4E-01 SIIMIN) -50

SPOL -999.00 -999. 00 -999.00 LOB0 0. 315GE01 0. 56 E03 NO (MINI -63

SPOR -.0. 9 4.9 4..49 L0011 0 .2 E-01 0.826E-01 SAT(MIN) 999

DOME -1 .%3 -18.33 LOOR2 0. 972E 00 0.972 E 00 50 - 7.0 -17.0

0950 9.4'. 9.25 LOOSS 0 .439E 00 0.435E.00 70 -13 .0 -13.0

OSCOS -0.60 -0.49 90 -7.G -7.0

OUCOK 3.29 2.81 99 -3.0 -1.0

6272 SAMPLES

0.0.

-go. -80. -70. -60. -90. -40. -30. -20. 10. 0. 30.

NErLECTIVITY 108

'001,IR99.

Figure E-71. Clutter strength histogram fir Bra:eau repeat sector. VHF, 36-m pulse, horizontal polarization. First
visit.
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OITE - GRAZEAU ROF . RLFHI2.RDF;l

LC " 4Z 62 41 LF - 3 0 TC - 4 DA I Is DAC - 0.59 PN . R99 OTE " 09-APR-

SHO1u9 SHO1L8 SHOLSS SHOW SHOLSS

MEAN -22.11 -22. I1 -22.08 E180 0. 13IE 01 0 132E 01 SIGIMAX -8
so -18.36 - 1.38 -18.37 WEIBI 0.523E-01 0 5 SE-01 NO MAX -61

COS 1.99 7-99 799 WEIRa 0.995E.00 0 994E00 SATIMAX 999
COK 17,39 17.39 11.37 WEISS 0.464E-01 0 50?E-O SIG MIN1 -61

SPOL -999,00 -999.00 -999 00 LOGBO 0.a5 E.0 00 258E 01 NOIMIN) -74
SPOR 5.06 5.26 5 25 LOGOI 0.864E-01 0 869E-01 SATIMINI 999
OSME -29.23 -29 03 LOGR2 0.981E.00 0 982E00 50 -28.0 -28.0

OSSO 9.59 9 24 LOGSS 0.466E.00 0 453E.00 70 -24.0 -23.0
DOCOS -0.13 -0.56 90 -18.0 -18.0
O9COK 3.73 3 14 99 -I .0 -I1.0

1 5 .80 240 SAMPLES

Iz
z

L

0.0.............

-90 . -0 -70 -60. -50. -40. -30 . -0. -to. 0. 10.
REFLECTIVITY (00)

.6060t.Rgg.

Figure E-72. Clutter strength histogram for Brazeau repeat sector. L-band, 150-m pulse. horizontal polarization.
First visit.
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Figure E-73. Mean Clutter strength versus frequencv at Brazeau. For the Brazeau repeat sector, depression
angle = 1.2 deg. landform = 3. land cover =42-62-41, range =4 to 9.9 km. azimuth = 170 to 180 deg. Comments:
(1) There were two Phase One visits to Brazeau. with the second visit results indicated byv 2's. (2) For the second
visit, hardware problems precluded data collection at X-band.
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Figure F-74. Repeat veftor at 4inmurh I)ND hulldo-cr haii.g Phase O tra'tor-traih' s onlo vile. Repeal
sector visibl' to SE.
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Figure E-75 PPI clutter map and repeal se(toy at Wainwright Repeal se( toi is outlincd in black Maximum
range = 20 kin: X-hand, 15- n pulse, horiontal polarization: cells with OfF4 >_ -40 dB are red
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Figure E-76. Mean clutter strength versus range at Wainwright. Repeat sector data. Vertical polarization, 15/36-nm
pulse length. Data shown range gate byv range gate. averaged in azimuth over 30 deg.
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OITE - WAINWRIGHT ROF - RSFVIS.ROF:!
LC - 33 41 0 LF - 5 3 TC e DA- 0.55 DAC - 0.24 PN - R99 DATE - 24-MAR-

SHOWUB SHOWLS SHOLSS SHOW SHOLSS

MEAN -29.48 -29.40 -29 45 WE180 0.162E*0i 0. 164E 01 SiGMAXI -14

So -26 02 -26 02 -26 00 WEIBI 0.489E-01 0.497E-01 NOI IMAX -69
COS 7.90 '1 90 7 99 WEIR2 0.100E.Gl 0.100E-01 SATIMAX) 999

COK 17 91 17 91 17 89 WEISS 0.353E-02 0.164E-02 SI0MINI -77
SPOL -999 .00 -999 .00 -999 .00 LOGOO 0.293E 01 0. 298E 01 NOI(MIN1 -85
SPDR 5 08 5 09 5 06 L0G81 0.767E-01 0.766E-01 SATfMIN) 999
DOME -37 .61 -37 .33 LOGRa 0.966E-00 0.969SE 00 50 -36.0 -36.0

090 I I .05 10 .0 LOGSS 0.795E-00 0.70 2E 00 70 -31.0 -31 .0
D0COS -0.05 -0.72 go -25.0 -Z5.0

OSCOK 3.58 3.17 99 -19.0 -19.0

36393 SAMPLES

15. 0

0 . 0 .............

-90. -90. -70. -60. -50. -40. -30. -20. -10. 0. 10.
REFLECTIVITY (DO)

0lS2I.Rgg.

Figure E-77. Clutter histogram for Wainwright repeat sector. S-band, 150-m pulse, vertical polarization.
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Figure E-78. Mean clutter strength versus frequency at Wainwright. For the Wainwright repeat sector, depression
angle = 0.6 deg, landform = 5-3, land cover = 41-32-31, range = I to 6.9 km, azimuth = 120 to 150 deg.
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Figure E- 79. Phase One (it Turtle Mountain. 1 jevs firom Phase One tower ESE into repeat vector
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Figure E-80. PPI clutte map and repeat sec'tor at Turth , Mountain. Repeat sector is outline, in hlack. Maximum
range = 8.5 kin; X-band. 150-m pulse. horizontal polarization. cells with C'F4  > -40 dB are red
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I TE TURTLE MT ROF - RXFH20.POF I

LC I 52 0 LF .5 0 TC * V DA * 0.50 OAC - I.03 PN . 99 DATE . 0I JUN 
-

8' SHOWUS SHOWLO SHOLSS SHOW SHOLSS

MEAN -29 94 -299.4 -29.57 Wr so 0. 1IE*0 I 1 25E01 SJG MA -

SO -26.1. - .114 -25 99 WEIsI 0.282E-01 0 306C 01 NOI IMAX -S7

COS 6. 91 6.91 6 .73 WEIR2 0.958E 00 O 96 E .00 SAT M AX -t7

COK 15.as 15.6 15 55 WEISS 0. 17 -*00 0 1I52 E 00 SIG MIN -5

SPOL -999 00 -999.00 -999 00 LOG O 0.229E-01 0 232 E01 No0I MINI -85

SPOR 5 31 5.32 5 16 L009 0G 509E-01 0 534 E-01 SAT MINI -30

OBME -4 7 27 -4 4 52 LOGR2 0.894[E00 0 905E*00 50 -4'3.0 -4 1.0

08S0 1 8. 127 .0 LOGSS 0.1 51E 01 0. 2 E-0I 70 -33.0 -32.0

OBCOS -0 37 -0 46 90 -25.0 -25.0

8C0K 1 8[ 2 04 99 -29.0 -19.0

24966 SAMPLES

o. 0

-90. -90. -70. -60. -50. -40. -30. -20. -10. 0. to.

REFLECTIVITY 1098

450 331 R 99.

Figure E-81. Clutter strength histogram for Turtle Mountain repeat sector. X-band, 150-m pulse, horizontal polar-

ization. One percent saturations.
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Figure E-82. Mean clutter strength versus frequency at Turtle Mountain. For the Turtle Mountain repeat sector.
depression angle = 0.5 deg. landform = 5. land cover = 41-52. range = 2 to 7.9 km. azimuth 102 to 122 deg.

E-134



N

i.t

s

Figure ~ ~ ~ ~ ~ ~ ~ ~ ~ - 4A P htrmpadrlasco tKtldnHl.Rpa ~o ~ ulndIIbakWlnu

rtme 7kn. F-and.15-m idw.hori-ontl poariz-tion ccl~s Ath & F"j 4~f aciht

E- 135



OITE - KATAHOIN HILL ROF * RSFVI5A.ROF;I

LC - 43 21 0 LF - 5 4 TC 4 A - 0,42 DAC - 0.16 PN - R99 DATE - 12-OCT-
84 SHDWUB SHOWLB SHOLSS SHOW SHDLSS

MEAN -30.02 -30.02 -28.02 WEIBO 0 .IOSE-0i 0. 128E 01 SIIMAXI -14
SO -25.32 -25.32 -24.47 WEISI 0.Z54E-0l 0.377E-01 NOI (MAX) -52

COS 7.12 7.11 6.08 WEIR2 0.96SE-00 0.995E 00 SAT MAXI 999
COK 15.94 15.84 13.98 WEISS 0.83SE-01 0.277E-0I SIG MIN -85
SPOL -999.00 -999.00 -999 .00 LOOBO 0.23 4E 01 0.24SE-01 NOI MIN) -85

SPOR 5.97 5.97 5. 14 LOGS| O,501E-O 0.634E-01 SATIMINI 999

OSME -47.92 -38 .98 LOGR2 0.915E00 0.954E-00 50 -50.0 -37.0

OBSO 15.79 12. 66 LOGSS 0.833E-00 0.685 E 00 70 -37.0 -30.0
DBCOS O.18 -0-41 90 -26.0 -23.0
OBCOK 1.8 2 .47 99 -19.0 -18.0

38338 SAMPLES15.0 . . . . . . . . .

Is. -

-90. -830. -70. -60 . -50 . 40 .- 30 .- 20. -10. 0 10.
REFLECTIVITY (081

..067..R99

Figure E-84. Clutter strength histogram for Katahdin Hill repeat sector. S-hand, 150-rn pulse, vertical polarization.
Second visit. RF preamplifier kypassed.
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Figure E-85. Mean clutter strength versus frequency at Katahdin Hill. For the Katahdin Hill repeat sector, depres-
sion angle = 0.4 deg. landform = 5-4, land cover = 43-21-52, range = I to 6.9 km, azimuth = 220 to 250 deg.
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Figure E-8N7 iPI clutter maip and repeat secto, Lit It est/ock. Repeat sector is outlined in black Maximum
rang'e = 20 kin: L-hand. /5-rn pulse, horizontal polarization: cells wit/h aTF4 > -40 dB are white.
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OITE - WESTLOCK ROF - RXFVIS.ROF;I

LC - 43 21 52 LF - 3 5 TC OA 0.36 DAC - 2.16 PN - R99 DATE - 23-NOV-
2 SHOWUB SHOWLB SHOLSS SHOW SHOLSS

MEAN -28 93 -28.83 -28 34 WElIO 0. 131 E 01 0. 143E-01 SIGIMAXI -15
SO -24 61 -24.61 -2 40 wEIBI 0.377E-01 0.434E-01 NO I MAXI -52

COS 7 .33 7.33 7 09 WEIR2 0.994E-00 0.997E 00 SATtMAXI 999
COK 15. 9 15.9 5. 43 WEISS 0.329E-01 0.186E-01 SIG h|I N) -82
SPOL -999 .00 -999.00 -999 .00 LOGOO 0.263E 01 0.272E01 NO (MIN) -85
SPOR 5 .61 5.61 5. 41 LOG81 0.659E-01 0.

7
15E-01 SATIMIN) 999

DOME -40 27 -37 .19 LOGR2 0.962 E 00 0.974E-00 50 -38.0 -36.0

O SO 13 46 10.51 LOOSS 0.664 E 00 0.527 E. 00 70 -31.0 -30.0

OBCOS -0.60 -0.29 90 -25.0 -25.0
OSCOK 2 .75 2.32 99 -17.0 -17.0

12-76 SAMPLES

15 .0

-90. -90. -70. -60. -50. -40. -30. -20. -10. 0. 10.
REFLECTIVITY (09)

(O13,1 . R99.

Figure E-88. Clutter strength histogram for Westlock repeat sector. X-hand. 150-rn pulse. vertical polarization.
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Figure E-89. Mean clutter strength versus frequency at Westlock. For the Westlock repeat sector, depression
angle = 0.4 deg, landform = 3. land cover = 43-21-62, range = 8 to 13.9 km, azimuth = 42 to 52 deg. Comment:
hardware problems precluded useful data collection at S-band.
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Figure E-93. Mean clutter strength versus frequency at Sandridge. For the Sandridge repeat sector, depression
angle = 0.3 deg, landform = 1. land cover = 41-62-22. range = I to 6.9 km, azimuth = 298 to 318 deg.
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Figure E-95 PPI clutter map and repeat sector at Dundurn. Repeat sector is outlined in black, Maximum
range = 7 kin: X hand. 150-ni pulse, hori.-ontal polarization:. cells uwith dcF4  -45 dB are red.
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OITE - OUNDURN ROF - RXFH20.R0F;I

LC - 32 4 1 0 LF -5 0 TC - 2 DA - 0.19 DAC - 0.8 PN - A99 OATE - II-APR-

SHOWUS SHOWL8 SHOLSS SHNOW SHOLSS

MEAN -36.05 -36.05 -35.59 WEI0 0 129E.01 0 E1E010I SIGIAX -17

SO -30.32 -30.32 -30.11 WEIa1 0 274E-01 0 314E-01 NOI (MAX -70

COS 10 05 10.05 S.83 WEIR2 0 .993E-00 0 .993E0O SATIMAX -21

COK 21. 59 21 .59 21t 16 WEISS 0- 487E-0 0. 59E-01 SIGIMIN -85

SPOL -999. 00 -999.00 -999.00 LOGO 0 .258E 01 0 .267E*01 NO I(MIN -85

SPOR 6 .6 6.76 6.56 LOG81 0 .478E-01 0 516E-01 SATMNIN -31

OIME -53 .07 -50.37 LOGR2 0 .952E-00 0 .965E 00 50 -52.0 -50.0

060 1 5.60 1 .05 LOGSS 0.I06E 01 0 .900E 00 70 -43.0 - 1 .0

DeC05 -0.03 -0.02 9n -32.0 -32.0

OBCOK 1.95 1.99 99 -25.0 -25.0

37956 SAMPLES

15. 0

I-

w 1.

-g0. -g0. -70. -60. -50. -40. -30. -20. -10. 0. 0o.
REFLECTIVITY 108)

sol 1. R99

Figure E-96. Clutter strength histogram for Dundurn repeat sector. X-hand. 150-rn pulse, horizontal polarization.
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Figure E-97. Mean clutter strength versus frequency at Dundurn. For the Dundurn repeat sector, depression
angle = 0.2 deg. landform = 5, land cover = 32-41-31, range = I to 6.9 km, a:imuth = 295 to 325 deg.
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II TC - PLATEAU MT ROF - RLFHI L.ROFIl

)LC - 31 32 2 1 L~ F 4 0 T C * 0 D A 2. 26 DAC - I .73 PN -R99 DA TE 2 -JU

SMDWUB SHOWLS SHOLSS SHOW SHDLSS

MEAN -29.10 -29.10 -28.52 WE 180 0.- I3 4E 0 0 . 14 2E -0 1 S 10M A XI -1 0

SD -2.46 -2246 -22IS WEleI 0 . 37 4 E- 0 ONI.B 16E -O0l NO I (MAX )

Cos 1 0.60 1 0 .60 10 .32 WE IR 2 0.98SE -C 0 0 .975E -00 S A T mA x 1 999

COK 2 5 22.25 2 1. 69 WE ISS 0 5 2 2E -O0 0 . I OE -00 S I G MI N -8 3

SPOL -999 .00 -999 .00 -999 .00 LOGSO 0 .29 1 E 0 10 .297E-0I1 No I IIN -

SPOR 7 .49 7 .49 7 .25 LO0OB8I 0 .73 4E - 0 07 80 E - 01 S AT M I N 999

DOME - 39. 42 -37 .30 LOGR2 0 -999E-0 0 0 .998E -00 50 -39 .0 -38.0

0950 9 .94 6 .58 LOGSS 0 . 1 63 E -0 0.22SE -O0 70 -34 .0 -33.0

OSCOS -0.1 I 0.07 90 -27.0 -26.0

08COK 3 .04 3 .38 99 -1 '10 -16.0

21438 SAMPLES

15 .0

-90 . -80. -70 . -60 . -50 . -40. -30 . - 0 . -1 0. 0. 1 0
REFLECTIVITY (0B)

,60Z0I R99.

Figure E-99. Clutter strength histogram for Plateau Mountain (a) repeat sector. L-hand, ISO-rn pulse, horizontal
polarization.
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Figure E-100. Mean clutter strength versus frequency at Plateau Mountain (a). For the Plateau Mountain (a) repeat
sector, depression angle = 2.3 deg, landform = 4. land cover = 31-32-21, range = 20 to 40 km, azimuth = 40 to
50 deg. Comments: ( ) X-band transmitter failed: no data collected. (2) High resolution data were not collected at
L- and S-hands.
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OITE - POLONIA ROF * RLFH20.ROF;l
LC - 21 41 0 LF - 7 2 TC - I CA - 1.96 OAC - I.19 PN - R99 DATE - 24-MAR-

SHOWUB SHOWLB SHOLSS SHOW SHOLSS

MEAN -30.99 -30.99 -30.67 W EIa0 0 137 E 01 0.141E-01 S1GMAX -13
SO -25.06 -25.06 -24.96 WEISI 0 355E-01 0.373E-01 NOI (MAX -64

COS 9.80 9.80 9.69 WEIR2 0 995E-00 0.991 E 00 SAT MAX 999
COK 20.92 20.92 20.71 wEISS 0 53 E-01 080 2E-01 SIG(MIN -80
SPOL -999.00 -999.00 -999.00 LOGOO 0 260 E 0( 0.2688E 01 NO1MIN -85
SPOR 6. 8 6.94 6.75 LOG81 0. 57 E-01 0.61 IE-O SAT MIN 999
OBME -44.41 -43.12 LOGR2 0 987E 00 0.990E+00 50 -44.0 -43.0
OBSO 12.90 1s.73 LOGSS 0.36SE.00 0.256E 00 70 -37.0 -37.0
OD COS -0.14 0.02 90 -27.0 -27.0
OBCOK 2.46 2.34 99 -(9.0 -(9.0

17135 SAJIPLES

F1

2

0.0

-90. -90. -70. -60. -50. -40. -30. -20 -10. 0 (0
REFLECTIVITY DO i

50311 . R99.

Figure E-103. Clutter strength histogram for Polonia repeat sector. L-band, 150-m pulse, horizontal polarization.
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Figure E- 104. Mean clutter strength versus frequency, at Polonia. For the Polonia repeat sector, depression
angle =2.0 deg. landform = 7-2. land cover = 21-41, range =I to 10 km. azimuth = 107 to 127 deg. Comment:
S-band was not yet installed at Polonia.
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OITE - NEEPAWA ROF - RLFH12.ROF;I
. • 2L 4. 0 LF - 7 -- -. e T I A A -I.54 OAC - 0.33 PN - R99 DATE - 12-MAR-

82 SHOwUS SHOWL8 SHULSS SHOW SHOLSS
'MEAN -25. i1 -25. -1 2 8 WE 1 0 0 1SBE*01 0 i 12E 0 1 SIGMAXI -5

SO -I8.10 -18.10 -17 99 bEIBI 0.306E-03 0.330E-0l N0t MAX -63
C0S 10.57 10 57 tO1.5 WE IA R 999E 00 0. 997E 00 5ATIMAX 999
COK e2 .24 22.24 22 O0 WEISS 0 1t41 E-01 0 1 10E-1 O SIG(MINI -

SPDL -999.00 -99,00 -999 .00 LOGBO 0 21 'E 01 0 219E.01 NOIMINI -8

SPOR 7.80 7.80 7 .70 LOG 1 0 5O E-01 0 .533E-0 SATIMIN1 999
OOrE -4. 173 -40 .05 LOGR2 0 983E -00 0. 989E -00 50 -- 0.0 -39 0
O0 S0 1 .98 13 .56 LO SS 0 53 4E.00 0.353E-00 70 -32.0 -32 0
o8COS -0.28 -0 14 90 -24.0 -23.0
00C0K 2.42 2.33 99 -32.0 -12 0

19499 SAMPLES

35.0 -.. ............. ........ ........... ... .

2

0 - .------

-90 -80 -70 -60 -50 -'o -30 -20 -10. 0. 30.

REFLECTIVIT 06.

Figure E-108. Clutter strength histogram for Neepawa repeal sector. L-hand. 150-m pulse, hori:ontal polarization.
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Figure E- 109. Mean clutter strength versus frequency at Neepawa. For the Neepawa repeat sector, depression
angle = -0.9 deg. landform = 7-2, land cover = 21-41. range = I to 10 km, azimuth = 287 to 307 deg. Comments:
(1j X-band data collected only at low resolution/horizontal polarization. (2) S-band was not yet installed at Neepawa.
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Figure E-/10. Repeat sector at Beulah. Tower-top viewv looking across strip mine spoil piles to agricultural repeat
sector beyond.
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21TE - BEULAH ROF - RVTVOIRDF;I

LC -21 0 0 LF - 2 0 TC 0 DA 1.18 DAC - 0.0 PH - R99 DATE - (O-JUN-

SHOWU8 SHOWLB SHOLSS SHOW SHOLSS

MEAN -26 49 -26.49 -26.49 WElO 0 121 E 01 0 12IE*01 SIG MAX -7

SO -18 . 9 -1i8 9 -18.89 WEI 1 0 341E-O1 0 341E-0 NO I(MAX) 999

COS 10 70 10. 70 0.70 WEIA2 0 976E*00 0 976E 00 SAT MAX) 999

COK 22 09 22,09 22.09 WE ISS 0 303E.00 0 303E 00 SIt MIN -85

SPOL -999 00 -999.0C -999.00 LOGBO 0 244E.01 0 244E 01 NOI IMI
N  

-999

SPOR 8 29 8.29 8.29 LOG 8 0 579E-01 0 579E-01 SATM INJ 999

OOME -41 52 -4 1.62 LOGR2 0 998E 00 0 99SE 00 50 -41 .0 -41 ,0

8SO 12(17 12 17 LOOSS 0 664E-01 0 664E-01 70 -35.0 -35.0

O8COSO.838E-02 0.838E-02 90 -26.0 -26.0

BCOK 2.88 2,88 99 -14.0 -14.0
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Figure E-1/12. Clutter strength histogram for Beulah repeat sector. VHF. 36-rn pulse, vertical polarization.
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Figure E-1 13. Mean clutter strength versus frequency at Beulah. For the Beulah repeat sector, depression
angle = 1.2 deg, landform = 2. land cover = 21, ange = 1 to 6.9 km, a:imuth = 50 to 70 deg.
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Figure E-114. PPI clutter map and repeal sector at Magrath. Repeat sector is outlined in black. Maximum
range, 2 m X-hand. 15-m pulse. horizontal polarization, cells with aT'F4  ! -40 dB are red
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Figure E-115. Mean clutter strength versus range at Magrath. Repeat sector data. Vertical polarization, 15/36-m
pulle length. Data shown range gate bY range gate, averaged in azimuth over 10 deg.
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ITE - MAOAATH RDF - RUFVO7.ROFl
L C - 21 33 0 LF - 3 2 TCr I DA. 0. 75 DAC - 0 . 16 PN -R99 0 A TE - 20 -MAy-

83 SHOWUB SHOWLB SHDLSS SHOW SHOLSS

MEAN -28.98o -28.98 -28 .97 WEIBO 0. I i E-0 1 0 . II7E-0 1 S I GMAX I - 15

so -23 .38 -2 3.38 -23 .37 WE I a 0 . 2 7 4E- 0 0 .275E -0 1 NO I (MAX ) -76
Cos 6 .43 6.4 3 6 .42 WE IR2 0 .879E.00 0.8 78E.O S 05A T MAX 1 999
Cox (3. 47 1 3 .47 1(3 .46 WEI SS 0 .892E -00 0 . 9a7 E +00 SIO M I N - 76
SPOL -999 .or -999 .00 -999 .00 L0090 0 . 2 2 8E-01 0 .22SE -0 1 NO I (MI N -82
SPOR 6 .66 6 .66 6 .65 LQ691 0 . 5 6E- 0 10 .455E- 01 SAT M I N 999
DOME -4 .6 1 -4..54 LOGR2 0. 9 3 66E-00 0.-9 3 6 E-00 50 -5 1.-0 -5 1 .0
DOSO 12 .72 1 2 .65 L GS S 0 . 12 26. 0 1 0 . 12 3E -0 1 70 -45 .0 -45 .0
OSCOS 0.88 0.91 90 -26.0 -26.0

DOCOx 3.33 3.32 99 -16.0 -16.0

2556 SAMPLES
15. 0

-9 9 0. - 0 - 0 40 3 2 0 10

Figue ~04I 99.REFLECTIVITY (06;

FiueE-1 /6. Clutter strength histogram for Magrath repeat sector. UHF, 150-mn pulse, vertical polarization.

E-184



tIlTE - MAGRATH ROF - RLFH12.RDF:I

LC - 21 33 0 LF - 3 2 TC I DA- 0.74 OAC - 0.09 PN - R99 DATE - 23-MAY-

13 SHOWUS SHDWL9 SHDLSS SHOW SHDLSS

MEAN -25 90 -25.90 -25.66 WEIBO 0. 14E-01 0 116E 01 SIG MAX1 -8

so -18 29 -18.29 -I. Is WEI81 0 308E-01 0 324E-01 NO (MAX -63

COS 9 47 9.47 9 35 WEIR2 0 976E00 0 967E.00 SATIMAX 999

COK 19 33 19.33 19 09 WEISS 0 294E-00 0 398E-00 SIGIMIN) -66

SPOL -999 00 -999.00 -999 00 LOGOO 0 229E-01 0 232E.0i NOI (MIN1 -85

SPOR 0 30 8.30 8 20 LOGOI 0 517E-01 0 540E-0I SAT MIN) 999

OBME -43 51 -42 08 LOGR2 0.998E 00 0 997E-00 50 -42.0 -42.0

OS 133 25 12 09 LOGSS 0.760E-01 0 853E-01 70 -37.0 -36.0

OSCOS 0.04 0.27 90 -28.0 -27.0

OBCOK 2.75 2.66 99 -9.0 -9.0
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Figure E- 117. Clutter strength histogram for Magrath repeat sector. L-band. 150-mn pulse. horizontal polarization.
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Figure E-118. Mean clutter strength versus frequency at Magrath. For the Magrath repeat sector, depression

angle = 0.7 deg. landform = 3-2, land cover = 21-33. range = 5 to 10.9 km, azimuth = 125 to 135 deg.
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IITE SEISEKER ROF - RVTVOI.ROF;!

LC 21 31 0 LF - 3 2 TC - 0 DA 0.39 OAC - 0.0 PN - R99 OATE - 17-F E -

83 SHOIUB SHOWLB SHDLSS SHOW SHOLSS

MEAN -26.46 -26 .49 -2 . WEIBO 0.937E.00 0 962E-00 SIG(MAX -5

SO -17.10 -17 I0 -15 72 WEISI 0.197E-GI 0 260E-01 NOIfMAX) -42

COS 11.62 11 62 10 19 WEIR2 0.969E.00 0 97 2E 00 SATfMAX 1999

COK 23.58 23 56 20 76 WEISS 0.15E-01 0 710E-01 SIG(MIN) -64

SPOL -999.0 -999 00 -999 00 LOOBO 0230E.010 2 2 4E 01 NOIIMI N -81

SPOR 9.85 9 .6 8 60 LOGOI 0.46 8E-01 0 551E-01 SATIM IPN 999

DONE -44.39 -37 05 LOGR2 0.996E00 0 993E*00 50 -46.0 -39.0

0USO 10.84 9 21 LOGSS 0.344E-01 0 7516-01 70 -40.0 -34.0

OBCOS 0.69 0.82 90 -29.0 -24.0

OOCOK 3.62 3.55 99 -14.0 -11.0

19197 SAMPLES

150 0].. .

0.0 ______________
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Figure F-122 Clutter strength histogram for Beiseker repeat sector. VHF, 36-m pulse, vertical polarization. Second
visit.
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IITE - I(ISEKXE RF - RUTHOS6ROF:I

LC - 21 31 0 LF . 3 2 TC 0 OA - 0.39 OAC - 0.03 PM - R99 OATE - 19-N0V-

93 SHOWUe SHOWL8 SHOLSS SHOW SHOLSS

MEAN -35.10 -35.21 -32.75 WEIIO 0 |2 2E 0| 0 138E.0 SIG AX -I

So -as 1S -26. 1I -24.95 WE19 1 0 2 4E-01 0 330E-01 NO I MAX -51

CoS 13.94 13,94 12.74 WEc12 0 99BE-00 0 99aE 0 0 SAT MAX 999

COK as se 2 0a1 26.1[ NEISS 0 3I4E-OZ 0 2 5E-0 SIGtM IN -84

SPOL -999.00 -999.00 -999.00 LOGIC 0 289E*01 0 299E*01 NOIIMINI -85

SPOR 9.56 9,56 8.47 LOOuI 0 547 E-0 0 653E-01 SAT(M IN 999

DIME -53.36 -4.466 LOGR2 0 916E-00 0 99 4E00 50 -54.0 -46.0

0lSo 13.29 0 11 LOOSS 0 129 E 00 0 712E-01 70 -47.0 -40.0

0COS 0.as 0 10 90 -35.0 -30.0

OECOK 2.55 3.11 99 -23.0 -21.0
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Figure E-123. Clutter strength histogram for Beiseker repeat sector. UHF. 36-rn pulse, horizontal polarization.
Fourth visit.
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OITE - CISEKER ROF - RLFH12.ROF;I
LC - 21 31 0 LF - 3 2 TC 0 OA- 0.39 OAC - 0.00 PN - R99 OATE * 19-NOV-

83 SHOWUs SHDWLB SHOLSS SHOW SHOLSS

MEAN -28 .24 -28 - 24 -27.15 WEIBO 0. 103E-01 0. I14E 01 SIG(MAX -9
so -21 . 15 -21 .15 -20.63 WE I8 0 241E-01 0 305E-0 NO I[MAX -58

COS 0 .20 10 20 9.66 WEIRZ 0. 99IE00 0 .90-00 SATIMAX 999
COK 21.49 21 49 20 .3 WEISS 0 .755E-02 0 .688-01 SIG IN -85

SPOL -999 .00 -999 .00 -999.00 LOGOO 0 . 23E01 0 230E-01 NOI(MIN -85

SPOR 7. 97 7 .87 7.39 LOGS) 0 .%5E-01 0 525E-01 SAT MIN 999

DOME -48 30 -42 .77 LOGR2 0 .981E-00 0 .991E-00 50 -50.0 -43.0
OBS0 15 .70 13.02 LOGSS 0 .315E 00 0. 187 E 00 70 -38.0 -35.0

DOCOS 0.1% 0.16 go -27.0 -25.0

0OCOK 2.17 2.28 99 -14.0 -14.0
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Figure E-124. Clutter strength histogram for Beiseker repeat sector. L-band, 150-m pulse, horizontal polarization.
Fourth visit.
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0ITE - BEISEKER ROF - RSFHI6.RDF:!

LC - 21 3! 0 LF - 3 2 TC - 0 OA - 0.39 OAC - 0.39 PN - R99 DATE - 21-NOV-

03 SHOWUS SHOWL8 SHOLSS SHOW SHDLSS

MEAN -30.59 -30.59 -29.35 WEIBO 10. 1OE 01 0 126E 01 SI G MAX -6

So -20.11 -20.11 -I9.50 WEI1 0 22BE-01 0 300E-01 NO IMAX -66

COS 13 45 13.45 12.83 WEI2 g999E.00 0 .99E 00 SAT MAX 999

COK 27 21 27.21 25.97 WEISS 0 517E-02 0 910E-O SIGIMIN -95

SPOL -999 00 -999.00 -999.00 LOGBO 0 240E0.l 0 250E 01 NOIMIN -85

SPDR 10 .95 10.85 10.28 LOGBI 0 437E-01 0 512E-0I SAT(mIN 999

DOME -55. 00 -7.96 LOOR2 0 980E.00 0 994E-00 50 -55-0 -. 8.0

OSD 17 30 13.90 LOOSS 0 429E.00 0.179E-00 70 -440 -0.0

DecO 0.14 0.09 90 -32.0 -30.0

OCOK 2.01 2.35 99 -19.0 -19.0

36961 SAMPLES
1 5 .k0 .... . . . . .. . . . . .'. . . . . . . . . . . . . . . . . . . . . . . . . .
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Figure E-125. Clutter strength histogram for Beiseker repeat sector. S-band, 150-m pulse. horizontal polarization.
Fourth visit.
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Figure E-126. Mean clutter strength versusfrequency at Beiseker. For Beiseker repeat sector, depression angle = 0.4 deg,
landform = 3-2. land cover = 21-31, range = 8 to 17 km. azimuth = 150 to 170 deg. Comments: (1) There were four
Phase One visits to Beiseker: order of return visits indicated by superscript, e.g.. 3s indicate third visit results. (2)
During first and second visits, hardware problems at S-band, no useful data acquired. (3) During third visit, hardware
problems at X-band. no useful data acquired. (4) At VHF, second visit, interference may have slightly affected high
resolution data. (5) At VHF, fourth visit, high resolution/vertical polarization data inadvertently taken at incorrect
azimuth, therefore, result omitted. (6) At S-band, third and fourth visits, high resolution range interval (8.0 to 13.9 kin)
is shorter than for other 18 frequency band/waveform combinations (8.0 to 17.0 kin).
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|iTE - ORION ROF - RLTNI0.RDF;I
LC - 21 31 0 LF - 3 I TC 0 0 A I .22 DAC - 0.40 PN - R99 DATE - 09-F E -

SHOWUB SHOWL8 SHDLSS SHOW SHOLSS
MEAN -30.57 -30.57 -29.84 WE110 0. 107 E 01 0.III E-01 SIG MAX) -
so -1787 -17.87 -17.00 WEII 0. 199E-0l 0.236E-01 NOI IMAX) -48
COS 16.14 16.14 15.28 WEIR2 0. 99BE 00 0.996 E 00 SAT MAX) -9
Cox 32.79 32.79 31.06 WE ISS 0.237E-02 0.538E-02 SIG MIN) -83
SPOL -999.00 -999.00 -999.00 LOGBO 0.257E 01 0.257E.01 NOI (MIN) -a5
SPOR 12.93 12.93 12.II LOG1 0.463E-01 0. 51 E-O SAT MIN -12
OBME -52.20 -48.24 LOOR2 0.991E.00 0.994E.00 50 -54.0 -49.0
8SD 12.10 12.12 LOOSS 0.545E-01 0.434E-01 70 -48.0 -43.0

OUCOS 0.56 0.36 90 -35.0 -32.0
DOCOK 3.45 3.06 99 -20.0 -18.0

96046 SAMPLES15.0 
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Figure E-129. Clutter strength histogram for Orion repeat sector. L-band. 15-m pulse, horizontal polarization.

E-203



76260-10

-20

-30 +X

0 0+.

M.4
Soo

-40
U.
0

Lu RANGE POL.
X RES. (m)
0+

150 H .
-50 0 150 V 0

15/36 H +
15/36 V X

8 o

-60 --6t- t t IlI I I Il it

VHF UHF L- S- X-BAND

FREQUENCY (MHz)

Figure E-130. Mean clutter strength versus frequency at Orion. For the Orion repeat sector, depression angle = 1.2 deg.
landform = 3-1. land cover = 21-31. range = 1 to 10km. azimuth = 186 to 196 deg. Comments: (1) VHF interference
may have slightly affected high resolution VHF data. (2) Hardware problems precluded useful data collection at
S-band.
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IITE - ROF - RLTHIO.ROF;I

LC 21 0 0 LF - 3 1 TC I DA - 0.B8 OAC - 0.01 PN - R99 DATE " 0I-DEC-

SHOWUB SHOWLS SHOLSS SHOW SHOLSS

MEAN -38 28 -38 36 -32.68 WE180 0. 125E 01 0. 153E 01 SIG MAXI -is

so -30 .35 -30 .35 -27.66 WEII 0.229E-01 0 .39E-01 NOIIfMAX) "4

COS I .09 1 108 .27 WEIR2 0.998E00 .990E.00 SAT(MAX) 999

COK 22 96 22 97 17 42 WEISS 0.155E-02 0 427E-01 SIGIMIN -80

SPOL -999 00 -999 00 -999 00 LOGSO 0.313E*01 0 330E.01 NOI MINt -85

SPOR 9 56 8 65 6 21 LOGBI 0.577E-01 0 797E-01 SAT MIN) 999

DIME -53 36 -40 61 LOGR2 0.994E-00 0 997E-00 50 -55.0 -41.0

DOSO 10s0 8. 6 LOGSS 0.249E-01 0 237E-01 70 -50.0 -37.0

0COS 0.59 -0.40 go -38.0 -29.0

DOCOK 3.40 4.09 99 -25.0 -21.0

42518 SAMPLES
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Figure E-433. Clutter strength histogram for Wolselev repeat sector. L-band. 15-rn pulse. horizontal polarization.
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Figure E-134. Mean clutter strength versus frequency at Wolseley. For the Wolselev repeat sector, depression

angle = 0.5 deg. landform = 3-1, land cover = 21, range = 6 to 10 km. azimuth = 301 to 311 deg.
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Figure E-137. PPI clutter rnap and repeat sector at R.setwn Hill. Repeat sector is outlined in black. Ma.num
range = 20 kin: L-band, 15-m pulse. hori:ontal polari:ation; cells with oPF > -40 dB are red.
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O TE - ROSETOWN HILL RDF - RLTHIC.ROF;I

LC - 21 0 0 L - I 0 TC- 0 DA 0.39 OAC - 0.00 PN . R99 DATE - I MAR-

SHOWUS SHOWLS SHOLSS SHOW SHDLSS

MEAN -29.78 -29.78 -22.23 dEI8O 0.88aE 0 0 0.850E 00 SIG "AX -3

so -18.45 -I8.45 -14 73 W1E(1 0.113E-01 0.212E-01 NOI MAX -47

COS 13.78 13.78 9.9 WE1Re 0.9856E 00 0.999E-00 SAT(MAX1 999

COK 2 8.35 29.35 20.81 WEISS 0.111E-01 0.99E-02 SIG MI N -85

SPOL -999.00 -999.00 -999.Do L0 O9 0 0 2.2E2 I 0.197E-0I NOIMIN -85

SPOR 11.83 11.64 8.21 LOO81 0.301E-01 0.437E-01 SAT(MIN1 999

DOME -60.64 -44.58 LOGR2 0,9[68E00 0.9899E00 50 -62.0 -46.0

0USD II.28 15.86 LOGSS 0.172E.00 0.1226E 00 70 -59.0 -36.0

D9COS 1.91 0.23 90 -48.0 -23.0

OSCOg 7.85 2.46 99 -18.0 -8.0

11:6110 SAMPLES

15.0

ILI

-90. -0. -70. -s0. -50. -40. -30. -20. -10. 0. 10.

REFLECTIVITY lO81

0039S ."99.

Figure E-139. Clutter strength histogramforRosetown Hill repeat sector. L-band./ 5-m pulse, horizontalpolarization.
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Figure E-140. Mean clutter strength versus frequency at Rosetown Hill. For the Rosetown Hill repeat sector,

depression angle = 0.4 deg. landform = 1, land cover = 21, range = 4 to 9 km, azimuth = 45 to 65 deg. Comment:
VHF interference may have slightly affected high resolution VHF data.

E-219



N

4<A-

1 "" .' ,

' .

Figure E-141. PPI (hitter map and repeal sec'tor tit Pakowki Like Repla ,so-fi is outlined in hha k Matmnm
range = 20 ki: X-hand, 15 -ni pulse' horizontal polariz-ation: c'ells with o'f' >- -40 AB are rcd.

E-221



IlTE - PAKOWKI LAKE ROF - RLTMIO.ROF;I

LC 21 31 0 LF 1 3 TC- 0 OA 0.31 OAC - 0.01 PN - R99 DATE - 27-JAN-

83 SHOWU SHOWLS SHOLSS SHOW SHDLSS

MEAN -25.89 -25.89 -2'. 36 WE19O 0.920E.00 0.949 E 00 SIGUMAX) -2

So -16.70 -16.70 -15.95 WEIa1 0. 193E-01 n .234E-0i NOI (MAXJ -50
COS 12.57 12.57 11.91 WEIR2 0.999 E 00 0.99 E-00 SATIMAXi 999

COK 26.20 26.20 24.69 WEISS 0.235E-02 0. 187E-01 S1OIMINI -85

SPOL -999.00 -999.00 -999.00 LOGSO 0.218E*C1 0.216E-01 NOIIhIN) -85

SPOR 9.68 9.60 9.00 LOGOI 0. 42E-0I 0.471E-01 SAT M INI 999

DOME -51 .95 -45. 17 LOGR2 0.992aE 00 0.996 E 00 50 -53.0 -46.0

OUSO 17.02 14+.a6 LOGSS 0.891E-01 0.535E-01 70 -43.0 -36.0
DOCOS 0.23 0.09 90 -29.0 -25.0

DOCOK 2.47 2.71 99 -13.0 -11-0

94510 SAMPLES

150 .. . . . .. . . . .. . . . , , , . . . .. .. . . . .

2L

.0

-90. -60 . -70. -60. -50. -40. -30. -20. -10. 0. 10.

REFLECTIVITY (O)

4O II R99.

Figure E-142. Clutter strength histogram for Pakowki Lake repeat sector. L-band, 15-m pulse, horizontal polarization.
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1ITE - PAKOWKI LAKE R0F " RXTVI7.ROFID

LC - el 31 0 LF 1 I 3 TC " 0 DA 0.33 DAC - 2.07 PN - R99 DATE " 3l-JA -

83 SHOWUS SHOWL SHOLSS SHOW SHOLSS

MEAN -26.02 -26 02 -25 18 WEI0 0.II BE-O 0. 123E*01 SIG MAXI 2

SO -17.02 -17 .02 -16 61 WEIB 0.334E-01 0.386E-01 NOI (MAX! -44

COS 16.79 16 79 16 .38 WEIR2 0.999E.00 0.994E-00 SAT IMAX 999

COK 34.73 34 .73 33. 91 WEISS 0.545E-02 0.275E-01 SIG MIN -65

SPOL -999.00 -999 .00 -999 00 LOGBO 0.258E.01 0.26ZE 01 N0; (MIN -85

SPOR 9.51 9 .52 9. 14 LOG 0.667E-01 0. 725E-
0 1  

SAT MIN) 999

OBME -40.79 -36 34 LOGR2 0.992E.00 0.996E.00 50 -39.0 -36.0

OSO 14.69 1 18 LOGSS 0. 109E 0 0 0.-57 E-01 70 -32.0 -30.0

OSCOS -0.62 -0.40 90 -24 0 -23.0

OSCOK 3.12 3.20 99 -14.0 -14.0

191575 SAMPLES

z

|0 T

1

-90 90. -70. -60. -50. -40. -30. -20. 10. 0. 10
REFLEC t~VIry (osi

4504 1 1 R99

Figure E-143. Clutter strength histogram for Pakowki Lake repeat sector. X-band. 15-m pulse, vertical polarization.
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Figure E-144. Mean clutter strength versus frequency at Pakowki Lake. For the Pakowki Lake repeat sector,
depression angle = 0.3 deg, landform = 1-3. land cover = 21-31, range = I to 10 km, azimuth = 6 to 16 deg. Com-
ments: (1) VHF interference may have slightly affected high resolution VHF data. (2) Hardware problems precluded
useful data collection at S-hand.
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IITE - SHILO 006 ROF - RLFHO308.RDF;I

LC - 21 31 0 LF - 1 3 TC I DA- 0.21 OAC - 0.01 PN - R99 DATE - 26-FE8-

a SHDMU8 SHOWLB SHOLSS SHOW SHOLSS

MEAN -33. 41 -33 .41 -32.63 WEl[O 0. 124E.01 0. 134E 01 SIGIMAX1 -12

So -24 .46 -24 .46 -24.08 WE181 0 .256E-01 0.302E-01 NO I MAXI -63

COS I1I60 1 60 1 .20 WEIR2 0. 989E 00 0.971 E 00 SATIMAX 999

COK 23 .71 23 .71 22 92 WEISS 0 600E-0 O.221E0a SIGIMIN -84

SPOL -999 .00 -999 .00 -999 .00 LOGBO 0 .267E 01 0.27SE 01 NOI MIN -85

SPOR 9 .47 9 .47 9. 12 LOG 8 0 .493E-01 0,541E-01 SAT MIN1 999

DOME -53 .16 -49 .47 LOGRe 0 .997E-00 0.998 E 00 50 -54.0 -51 .0

0650 13 .59 11. 61 LOOSS 0 .515E-01 0.556E-01 70 -45.0 -43.0

DSCOS 0.27 0.49 90 -36.0 -34.0

OBCOK 2.55 2.69 99 -21.0 -20.0

31135 SAMPLES
15.0 I

2I

0 . 0.

4

4

.06 R9 j .~

. 0

-90 . -0. -70 -60 50. -. 0. -30. -20 . -0. 0. 0.

;00 1 9

F-gure E-147. Clutter strength histogram for Shilo repeat sector. L-band. 150-n pulse. horizontal polarization.
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Figure E-148. Mean clutter strength versus frequency at Shilo. For the Shilo repeat sector, depression angle = 0.2 deg,

landform = 1-3. land cover = 21-31. range = I to 10 km, azimuth = 228 to 258 deg. Comments: (1) At UHF. low

resolution/vertical polarization and high resolution/horizontal polarization results shown are from survey data in
repeat sector. (2) All VHF results shown are from survey data in repeat sector. (3) S-band was not yet installed

at Shilo.
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0ITE - CORINNE R0F - RLTHI0.ROF;I

LC 2! a 0 LF - I 0 TC * 0 DA. 0.14 DAC - 0.01 PN - R99 DATE - 24-APR-

SHOWUS SHOWLS SHDLSS SHOW SHOLSS

MEAN -32.41 -32.4) -23.57 WEIBO 0 .910E-00 0.815E.00 SIG MAX) 0

s0 -1.49 -1.49 -14.09 WE181 0 . 20E-02 0. 138E-01 NOI MAX) -44

COS 16.03 16.03 (1.59 WE IR2 0 969E 00 0.976 E 00 SAT MAX) 999

COK 33.2) 33.21 24.38 WEISS 0 107E-01 0.227E-0 1 SIG MIN) -85

SPOL -999.00 -999.00 -999.00 LOGIO 0 239E.0I 0.200E.0I NOI IMIN) -85

SPOR 14.09 14.10 9.95 LOGBI 0 244E-01 0.329E-01 SAT MIN) 999

DOME -64.93 -54.91 LOGR2 0 955 E00 0.967 E00 50 -65.0 -58.0

0US9 9.99 15.60 LOGSS 0 137 E 00 0.185 E 00 70 -61.0 -49.0

OCOS 1.12 0.8) 90 -55.0 -32.0

OBCOK 7.24 3.38 99 -29.0 -7.0

246132 SAMPLES

1 5 .0

z

0 0

-90. -80. -70. -60. -50. -40. -30. -20. -10. 0. I0.

REFLECTIVITY (08,

30321.R99.

Figure E-150. Clutter strength histogram for Corinne repeat sector. L-hand, 15-m pulse, horizontal polarization.
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iITE * CORINNE ROF * RSFVI5,RDF;I
LC - 2! 0 0 LF - 1 0 TC - 0 DA - 0.1. DAC - 0.03 PN . R99 DArE - 16-APR-

64 SHOWUB SHOWLB SHOLSS SHNOW SHOLSS

MEAN -26.07 -26 07 -23.00 WE Ia 0 02E.-00 0 .8 2E00 SIGIMAXI

so -13.67 -13 6 -12.114 E.IBI 0.1 IgE-0 0 IS E- 0 NOI(MAX -56

COS 13.63 13 83 12.2 WEIR2 994C*00 0 O83E -00 SATtMAX 999
COK 27.98 27 go 24.91 WEISS 0 769E-02 0 392E-01 SIG(MIN -85
SPOL -999.00 -999 00 -999.00 LOOSO 0 21SEo0 I 2GIBE 01 NOIA"14 1 -85
SPOR 12,64 12 64 11.20 LOGOI 0.29lE-OI 0342E-01 SAT IMIN) 999
DOME -63.62 -5333 LOGR2 0 996E.00 0 996E00 50 -67.0 -56.0
O6SO 1 .26 13.43 LOGSS 0 28 5E-01 0 436E-0I 70 -59.0 -49.0
OSCOS 1.29 1.07 90 -44.0 -35.0
OBCOK 4.79 4.36 99 -17.0 -Ia.0

99467 SAMPLES

15.0

-90. -90. -70. -so. -50. -40. -30. -20. -10. 0. 10.
RErLECTIVITY (09)

4032 099.

Figure E-151, Clutter strength histogram for Corinne repeat sector, S-band. 150-m pulse, vertical polarization.
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Figure E-152. Mean clutter strength versus frequency at Corinne. For the Corinne repeat sector, depression
angle = 0.15 deg. landform = 1, land cover = 21, range = 0 to 8.9 kn, azimuth = 330 to 30 deg. Comments: (1) Results
shown are for data collected at highest antenna position (three tower sections) at Corinne. (2) At S-band, the high
resolution range interval (4.0 to 8.9 kin) is shorter than that for the other 18frequency band/waveform combinations

(1.0 to 8.9 km). (3) X-band high resolution/vertical polarization result is deleted because data are questionable.
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OITE - BOOKER MT. ROF - RUFVO7.RDF;I

LC - 70 33 0 LF - 3 0 TC - 0 DA 1 .84 DAC " 0.39 PN - R99 DATE -2-JUL-

SHOIUs SHOWLB SHOLSS SHOW SHOLSS

MEAN -38.59 -38.59 -38.19 HE180 0 140E 01 0 15 2E 01 SI G MAXI -27

SO -34.3a -34.32 -34.15 WE 191 0. 29E-01 0.329E-01 NOI (MAX) -64

COS 5.63 5-62 5.38 WEIR2 0- 947E00 0.921 E00 SATfMAXI 999

COK 12.19 12.19 11.77 WEISS 0. 187E.00 0.360E*00 SIGIMIN -70

SPOL -999.00 -999.00 -999.00 LOGO0 0. 265E 0I1 0.275E 01 NOI MIN) -85

SPOR 5.65 5-85 5.49 LOGOI 0 490E-01 0.526E-01 SATIMIN) 999

DOME -52.59 -5082 LOGR2 0 .973E.00 0.967 E00 50 -55.0 -54.0

0 50 12. 14 11. 15 LOGSS 0. 260E 00 0.366E.00 70 -47.0 -45.0

D9COS 0.40 0.58 90 -34.0 -33.0

DOCOK 2.35 2.36 99 -27.0 -27.0

15. 
6237 SAMPLES

i r

0 0-

-90. -60 . -70 . -60. -50 . -40 . - 30 . -30 . -0 . 0 . 0.a
RIEFLECTIVITY (081
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Figure E-L55. Clutter strength histogram for Booker Mountain repeat sector. UHF. 150-rnpulse. vertical polari:ation.
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Figure E-156. Mean clutter strength versus frequency at Booker Mountain. For the Booker Mountain repeat sector.
depression angle = 1.8 deg, landform = 3, land civer = 7-33, range = 12 to 17.9 km, a:imuth = 125 to 1.'5 deg.
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Figure E-158. PPI clutter map and repeat sector at Vananda East. Repeat sector is outlined in black. Mavimum
range = 20 km. X-band. 15-m pulse, horizontal polarization: cells with o' F4 > .40 dB are red.
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0 OITE - VANANDA EAST ROF - IRUFV07.ROF I+

LC - 31 32 0 LF - 3 4 TC - 0 DA I 1.03 DAC - 0.21 PN - R99 DATE - 02-AUG-

SHOWUs SHOWLS SHOLSS SHOW SHOLSS

MEAN -40 27 -40 27 -39.58 ME180 0. 1 46E.01 0 161 E 01 SIG MAXI -24
SO -33 63 -33 63 -33.31 WEI 1 0.278E-01 0 326E-01 NO! MA X -56
CoS a is a .s 7.82 WEIR2 0.956E 00 0 926E 00 SAT MAX) 999

COK 17. 0 1 7 01 16.31 WEISS 0.204E 00 0 490E 00 SIGIMIN1 -95
SPOL -999 00 -999 00 -999.00 LOGO 0.300E 01 0 312 E01 NOIIMIN1 -95

SPOR 7 49 7 49 7.19 LOOBI 0.514E-01 0 564E-01 SATIMIN1 999
D8ME -5683 -54.03 LOOR2 0.989E 00 0 980E.00 50 -s8.0 -56.0

BSD I 1 76 10.27 LOGSS 0.i78E 00 0 365E 00 70 -51.0 -50.0
08COS 0.41 0.72 90 -42.0 -40.0

O8COK 3.06 3.36 99 -25.0 -25.0

38821 SAMPLES

. . .. .... .. . . . . . . . . . . . . . . . ... .

15.0 ..

-90. -90. -70. -6 0. 5 0 -40. -30, -20. -IC. 0. I0.
REFLECTIVITY (08)

Fi-

Fiure E-160. Clutter strength histogram for Vananda East repeat sector. UHF. 150-mn pulse. vertical polarization.
Slow scan. 0.1 25 degls. experiment type 3, see Appendix C.
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Figure E-161. Mean clutter strength versus frequency at Vananda East. For the Vananda East repeat sector.

depression angle = 1.0 deg, landform = 3-5, land cover = 31-32, range = 3 .6 to 9.5 km, azimuth = 40 to 60 deg.
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1ITE - KNOLLS ROF - RUfV07.ROF;l
LC 7 1 33 0 LF - I 0 TC . 0 DA 0.28 DAC - 0.05 PN R99 DATE - 20-JUN-

SHObUs SHOWLS SHOLSS SHOW SHOLSS
MEAN -74 29 -74.32 -7. 06 WCIBO 0.43 5E01 0 .50E0t1 SIGIMAX -65

so -72 I -72.18 -72 .10 WEII 0.566E-01 0.589E-01 NO1 (MAX -80
Cos * 93 4.91 4 80 WEIR2 0.g80C.00 0.97SE.00 SAT MAX 999
Cox I 1 17 i -5 0. 93 WEISS 0. 147 -01 0. I78E-01 SJGIMJNJ -85
SPOL -999 00 -999.00 -999 .00 LOGBO 0. 63E.0| 0.890[E0I NOI (MIN -a5

SPOR 4 19 4.21 10 LOG81 0.109E-00 0.112 -00 SAT MIN 999
OME -77 .66 -77 .27 LOGR2 0.992 E 00 0.992E 00 50 -78.0 -79.0
DOSO 508 4 . 97 L0GSS 0.213E-0I 0.236E-01 70 -75.0 -75.0
OCo S 0.59 0.56 90 -71.0 -70.0
0BCOK 2.64 2.65 99 -55.0 -65.0

15.0

2506 SAMPLES

4 1

z

0 -70. -S0 50 -40a 0. 10.
REFLECTtVtTY (09'

'6099a Ras9.

Figure E- /64. Clutter strength histogram for Knolls repeat sector. UHF. 150-rn pulse. vertical polarization.
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Figure E-165. Mean clutter strength versus frequency at Knolls. For the Knolls repeat sector, depression
angle = 0.3 deg, landform =I1 land cover =7-33, range = 3 to 6.5 km. azimuth = 290 to 307 deg.
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Figure E-167. PPI clutter map and repeal sector at Big Grass Marsh. Repeat sector is outlined in black Mavimumn
rang~e = 7 km, X-band. 15-in pulse, horizontal polarization; cells with oF 4 ! -50 dB are red.
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Figure E-168. Mean clutter strength versus range at Big Grass Marsh. Repeat sector data. Vertical polarization.
15136-rn pulse length. Data shown range gate bY range gate, averaged in azimuth over 20 deg.
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1ITE - 810 GRASS MARSH ROr - RUFVO7,RDF;!

LC - 62 22 0 LF - 1 0 TC- 0 DA - 0.22 DAC - 0.04 PN - R99 DATE - 04-FEO-

SHOdUS SHDWLB SHDLSS SHOW SHOLSS

MEAN -73.04 -73.0? -72 75 WEIBO 0 347E-0I 0 359E.01 SIGIMAX1 -60

so -69 35 -69.35 -69 22 WdE11 0 447E-0i 0 467E-01 NOI(MAX -81

COS 7 09 7.08 6 93 WEIR2 0 987 E00 0 984E-00 SAT hAXI 999

COK Is 53 15.52 15 24 WEISS . 179E-01 0 230E-01 S IGIMIN -95

SPOL -999 00 -999.00 -999 00 LOGOG 0 740E01 0 753E-01 NOIIINI -85

SPOR 5 24 5.26 5 12 L0OB1 0 926E-01 0 950E-01 SAT (NN q99

DOME -77 87 -77 40 LOOR2 0 9899E00 0 989E.00 50 -79.0 -79.c

OBSO 5 71 5 64 LOOSS 0 541E-0I 0 644E-0I 70 -76.0 -75.0

OSCOS 0.92 0.8 90 -70.0 -69.0

0UCOK 3.19 3.12 99 -63.0 -63.0

4578 SAMPLES
25.0

0.0

-gO. -60. -70. -60. -50. -40. -30. -20. -10. 0. 10.
REFLECTIVITY (O)

4029 . R99 .

Figure E-169. Clutter strength histogram for Big Grass Marsh repeat sector. UHF. 150-ni pulse, vertical polarization.
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IITE - 010 GRASS MARSH ROF * RSFHI6.ROF;I

LC - 62 22 0 LF - I 0 TC 0 DA 0. 21 DAC - 0.19 PN - R99 DATE - 04-FEB-

84 SHOWUS SHOWLB SHOLSS SHOW SHOLSS

MEAN -49 27 -49 27 -48.51 WEIBo 0 1I68 E 01 0 183E-01 SIG MAX -28

SO -42 60 -42.60 -42.24 WEIBI 0 277E-01 0 316E-01 NOt(MAX -71

Cos 10.08 10.0a 9.71 WEIR2 0 .998E00 0 .992E-0 SAT MAX 999

COK 21 91 21.91 21 18 W IS 0 .765E-02 0 .329E-01 SIG MIN1 -85

SPOL -999. 0 -999.00 -999. 0 LOGOO 0 .357E 01 0 .370E-01 NOI MIN -85

SPOR 7 .5 7.52 1.19 LOGOI 0. 5 45E-01 0 .59E-D1 SAT MIN 999

DOME -64 82 -62. 04 LOGR2 0 .992E-00 0. 9gE 00 50 -55.0 -62.0

OBSO 12 .40 I .54 LOGSS 0 .953E-01 0 .I5E-0 70 -68.0 -56.0

OSCOS 0.35 0.22 90 -47.0 -46.5

o8COK 2.27 2.43 99 -35.0 -35.0

23915 SAMPLES

z

1

.0 

4
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Figure E-170. Clutter strength histogram for Big Grass Marsh repeat sector. S-bhcn, 150-rn pulse. horizontal

polarization.
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Figure E-171. Mean clutter strength versus frequency at Big Grass Marsh. For the Big Grass Marsh repeat sector.
depression angle = 0.2 deg, landform = 1, land cover = 62-22. range = 1 to 6.9 km. azimuth = 350 to 10 deg.
Comment: At S-band, intermittent high VSWR levels were measured; however, corrections were made in calibration
and data appedr reasonable.
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Figure E-172. PPI clutter map and repeat sector at Waclhusett Mountain. Repeat sector is outlined in black.
Maximum range = 20 ki, UHF. 36-m pulse. horizontal polarization; cells with oF 4 > -40 dB are white.
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Figure E-l 174. Clutter strength histogram for Wachusett Mountain repeat sector. S-band. 150-mn pulse, horizontal
polarization.
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Figure E-175. Mean clutter strength versus frequency at Wachusett Mountain. For the Wachusett Mountain repeat
sector, depression angle = 2.1 deg, landform = 5-4. land cover = 43-21-11. range = 8 to 13.9 km, azimuth = 156 to
176 deg. Comment. VHF interference may have slightly affected high resolution VHF data.
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Figure E-1 76. Cochrane repeat scowr. Looking WS11 fiomrn a point 9 kmi ou't in repeat sector, Pi imari rangeland
but note patche % of' tres on ftar 's/Opes
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Figure E- 178. Clutter strength histogram for Cochrane repeat sector. L-hand. 15-rn pulse, vertical polarization.
Second visit. STC = R4.
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Figure E-179. Mean clutter strength versus frequency at Cochrane. For the Cochrane repeat sector, depression
angle = 1.7 deg, landform = 7-2, land cover = 31/32-21/22-41/43-11. range= I to 10 km,azimuth = 220 to 240 deg.
Comments: () There were two Phase One visits to Cochrane. with the second visit results indicated by 2's. (2) For
first visit, at both VHF and UHF. low resolutionvertical polarization and high resolutionlhorizontal polarization
results shown are from survey data in repeat sector: ditto for L-hand high resolution/horizontal polarization.
(3) bot both visits, hardware problems precluded useful data collection at S-band. (4) For first visit, hardware
problems precluded useful data collection at X-band. (5) For second visit, hardware problem induced high VSWR
during L-band high resolution/horizontal polarization experiment, resulting in erroneous data.
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Figure E- 181. PP! clutter map and repeat t ttr at Suffield. Repeat sector is outlined in black Matimunm
range = 20 kin. X-hand. 15-nm pulse, horiz(otal polarization: c'ells with ooPI4 > -40 dB are red.
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Figure E-182. Clutter strength histogram for Suffield repeat sector. L-hand. 150-m pulse, horizontal polarization,
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Figure E-183. Mean clutter strength versus frequency at Suffield. For the Suffield repeat sector, depression
angle = 0.3 deg. landform = 3-5-9, land cover = 31-62-52-12, range = 7 to 12.9 km. azimuth = 125 to 135 deg.
Comments: (1) VHF interference precluded most high resolution data; data shown may have been affected by
interference. (2) S-band was repaired and functioned properly for several days before recurrence of failure: data
shown are from that portion of visit.
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Figure E-/86. Clutter strength histogram for Spruce Homne repeal sector. L-band. 150-mn pulse, horizontal polarization.

E-289



OITE - SPRUCE HOME ROF - RXTVI7.ROF I

LC - 21 41 0 LF - 1 0 TC - DA 0.34 DAC - 0.75 PN - R99 OATE - 08 MAR
-

SHOWUB SHOWLB SHOLSS SHOW SHDLSS

MEAN -24.77 -24 77 -22 93 WEI O 09SOS E 00 0.953E 00 S1G MAX 1 0

SO -15 12 -15 12 -14 21 WEIBI 0 205E-01 0.263E-01 NOI MAX ] -49

COS 14.29 14 29 13 38 WEIR2 0.995E*00 0.998E.00 SAT MAXJ 0

COK 29.26 29 26 27 .44 WEISS 0. 124E-01 0.769E-02 SIG MIN) -85

SPOL -999.00 -999 00 -999 .00 LOGBO 0.214E+01 0.212E 01 NOI IMIN) -85

SPOR 10.10 10 .10 9 .27 LOG 0.442E-01 0 511E-0 1 SAT MIN) -12

OBME -48.67 -40 46 LOGR2 0.972E 00 0.964E.00 50 -51 0 *"2 0

DOBS 16.01 13 .32 LOOSS 0.324E 00 0.237E 00 70 -41.0 -33.0

OBCOS 0.4z 0.29 90 -25.0 -22.0

01COK 2.40 2 .4 3 99 -12-9 -11.0

125912 SAMPLES
15.0 .. r

0 .0

0.0

-90. -90. -70. -60. -50. -40. -30 . -20. -10. 0. 10.
REFLECTIVITY (D8

60351.R99.

Figure E-187. Clutter strength histogram for Spruce Home repeat sector. X-band. 15-m pulse, vertical polarization.
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Figure E-188. Mean clutter strength versus frequency at Spruce Home. For the Spruce Home repeat sector,
depression angle = 0.3 deg, landform = 1. land cover = 21-41, range = 3 to 8.9 km, azimuth = 40 to 50 deg.
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